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PREFACE 


The  contents  of  the  present  volume  of  The  American  Ephemeris  axe^  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  n,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  ^or  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Prqfumn  XT.  ^  J^Tamf,  SyperwUndent. 
WAMDneroif,  ^^prU,  1886. 
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CORRBCTIONS- 


The  Amaricmm  Namiicml  Ahumae  for  1886  {First  Ediiiou  mdf). 

Fige  253,  Eclipse  Cliaits,  firrt  line,  ftr  Augagt8—9   rmi  August  9&— a 

261,  Tweoty-diifd  line,  «    21^5-5>^        -    2l^^5»M 

The  AmterUuM  Epkemeris  amd  NamHcid  Almanac  for  1886  {First  Edition). 
Fmgc  113,    Julj  5,  Mood's  Cpper  Transit,  for  ^  32-^  rmi  9^  3d-^ 

20Q,    Dec  22,  Cquatioo  of  Tune,  **    0-8-^  ^    I-8>^ 

263,    To  tbe  betioceotric  kmginide  of  Neptune  spply  tbe  Mlowing  oorrectioiis: 

Jan.  3,  — C-eO;  Mar.  8,  — 0".96;  May  3.  — 1".12;  July  6,  — 1"-30;  Sept  8,  — 1".48; 
Nor.  3,  —  l"J6Qi  Der.37,  —  I'^BQ,  and  interpolated  values  for  intenne&te  dates. 
219, 409  and  410,    To  tl^  appsieiu  R.  A.  and  Dec  of  Neptune  apply  tbe  following  eomctioos: 

SL  A.  Dee. 

Jan.      3,                       —    005  —    a2 

April    9,                       —    005  —    02 

Aug.   15,                       —    OlO  —    03 

Dec    21,                       —    0.11  —    05 
and  interpolased  values  for  intennediate  dates. 
276,    From  Nor.  16  to  Dec  36,  increase  Q'  by  1'. 
482,    Under  «*  Wa^faingtoa  Mean  Times  of  £kkngatioo^*'yWTItaniaraatf  Ariel  and  >r  Ariel  reotf 

'Htania. 

501,    lines  5, 8  and  9  from  top,  ftr  om  c^              rmi  cob  ^ 

516,  Lined,  **    1865j0               "    1886.0 

517,  Line  30,  *"    adapted              •"    adopted. 

Epkemeris  Jor  1887  {Fir^  Edition  ra/jr). 
Page  294,   /Tuiri,  m  last  column,  Jwr  1^753  rmi  12.573 

296,  Dec.  of  a  Hydne,  «    +  «    ~ 

297,  lnal]copiesofCpbemeri8froml882tol887,yW31CoroiMrBof«iaisriW31Gba^ 
2y^     I  Ca*i4op«p,  last  column,  /•»•  +  "    — 

29dw     Dec.  of  ^  Corone  Borealis, 

299,  Groomb.  944,  Ann.  Var.  in  R.  A., 

300,  1  Draconic' vH.)ioR.  A. 

511,  16th  line  from  bottom, 

512,  Annapolis  meaii  time  of  Emenaon, 

Tke  Amerieam  yamticai  Ah 
Page  248,    Ann.  Var.  m  Dec.  of  <*  Orionis, 


Pkge293,    K.  A  of  6  Urw  Mmoris, 

294,    47Cepbei(IL)    Ann.  Var.  in  R.  A^ 
297,     iChamiPleoDites        *  • 

297,  aCanumVcnai^        *  • 

298,  4Cn«Minori*,         *  • 
296,    p  Boodds  Ann.  Var.  in  Dec^ 

299,  ^  Unaf  Minori^s  Dec, 

300,  "Ltt^R-A, 
302to3l^    Toibe  R.  A.  of  a  UnsMioorii  apply  tbe  correction  ~ 0^.04, 

Dec  of  11  Ononis,  >r  South.  «    Notik 
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U        ^'J^ 

-    43"J9a 

m      __ 

-    + 

-    57\747 

-    54^747 

-    > 

-  r 

*    5* 

-    6^ 

for  1888  (First  Edition), 

M  — 2'i« 

rssil+2^je 

First  Edition). 

for  20'.008 

reatf  20>.0e0 

•    +7».5152 

«    +7*.715a 

-  ^^^SToe 

•*    +3>.3996 

•    +2-^157 

•  — o-ioid 

-    — 0'.32I9 

•    —  iy'.695 

-    -.|y,965 

•    SO^'.^ 

•    40"^ 

•    30»,7^l 

•    »Ml 

CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHBONOLOaiCAL  ERAS. 

rVB  TXAE  1889,  WHIOB  COMPRISES  THE  U^TTBR  PART  OF  THE  USTH  AND  THE  BEOINNINO' 
OF  THE  11  4th  tear  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO — 

TIm  year  6609  of  the  Julian  Period ; 

**         7397-86  of  the  Byzantine  era,  the  year  7396  commencing  on  September  let; 

**         5649-50  of  the  Jewish  era,  the  year  5650  conmiencing   on  September  26th,  or,  more 

exactly,  at  sunset  on  September  25th; 
**         2642  since  the  foundation  of  Rome,  according  to  Varro  ; 

^         2636  since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the   Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
**         2665  of  the  Olympiads,  or  the  first  year  of  the  667th  Olympiad  commencing  in  July, 
1869,  if  we  6x  the  era  of  the  Olympiads  at  775^  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
**         2201  of  the  Grecian  era,  or  the  era  of  the  SeleucidiB ; 
**         1605  of  the  era  of  DiocLRTiAif ; 

**         2549  of  the  Japanese  era  and  to  the  22d  year  of  the  period  entitled  '^Meiji.^ 
The  year  1307  of  the  Mohammedan  era,  or  the  era  of  the  HegirB,  begins  on  the  26th  day  of 
Auguac*  1689. 

The  firt^  day  of  January  of  the  year  1689  is  the  2,411,004th  day  since  the  conuneocement  of  the 
Juliao  P^Bfiod. 


Donrfwieal  Letm*   •••••••••     F 

Epaec 28 

Loaar  Cyde  or  Goldeo  Number     •    •    •      9 


CHBONOLOaiCAL  CYCLES. 

Solar  Cycle 22 

Roman  Indiction 2 

Julian  Period 6602 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


o 
c 

9 
® 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


i 

Mara. 

2t 

Jupiter. 

h 

Saturn.  ' 

S 

UranuR. 

«P 

Neptune. 

SIGNS  OF  THE  ZODIAC, 


Spring 
Signs. 


Summer 
Signs.   '\ 


it 


6. 


<f  Aries. 

8    Taurus. 

n  Gemini. 

55  Cancer. 

SI   Leo. 

nP  Virgo. 

ASPI 

:CTS. 

(  7- 

Autumn  J    « 
Signs.  I  I 

10. 
Winter 
Signs. 


(l2. 


:£h  Libra, 
ni  Scorpius. 
/   Sagittarius 
Vf  Capricomus. 
^  Aquarius. 
H  Pisces. 


({  Conjunction,  or  liaving  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


ABBREVIATIONS, 

Q 

Ascending  Node. 

o 

Degrees. 

8 

Descending  Node. 

/ 

Minutes  of  Arc 

N. 

North. 

ff 

Seconds  of  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East 

m 

Minutes  of  Time. 

W. 

West 

■ 

Seconds  of  Time. 
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Sat 
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Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


4 
5 
6 

7 
8 
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10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
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28 
29 
30 
31 


THE  SUITS 


Apptfcnt 
BlgfaiAMMukm. 


H     m      li 
18  49  19.71 
18  53  44.50 

18  58  8.91 

19  2  32.92 
19  6  56.50 
19  11  19.60 

19  15  42.19 
19  20  4.24 
19  24  25.73 

19  28  46  63 
19  33  6  93 
19  37  26.60 

19  41  45.63 
19  46  3.99 
19  50  21.67 

19  54  38.65 

19  58  54.92 

20  3  10.47 

20  7  25.29 
20  11  39.38 
20  15  52.72 

20  20  5.31 
20  24  17.13 
20  28  28.18 

20  32  38.45 
20  36  47.93 
20  40  56.61 

20  45  4.50 
20  49  11.58 
20  53  17.84 
20  57  23.28 


DUUfor 
1 


11.040 
11.025 
11.008 

10.991 
10.971 
10.951 

10.9^ 
10.907 
10.883 

10.859 
10.833 
10.807 

10.780 
10.752 
10.723 

10.693 
10.663 
10.633 

10.603 
10.572 
10.541 

10.509 
10.477 
10.445 

10.412 
10.379 
10.346 

10.312 
10.278 
10.244 
10.210 


A]ip«mii 


S.22  58  5.2 
22  52  39.3 
22  46  46.2 

22  40  25.9 
22  33  38.6 
22  26  24.6 

22  18  44.0 
22  10  37.1 
22    2    4.1 

21  53  5.3 
21  43  40.9 
21  33  51.3 

21  23  36.7 
21  12  57.4 
21     1  53.7 

20  50  25.9 
20  38  34.3 
20  26  19.4 

20  13  41.3 
20  0  40.4 
19  47  17.1 

19  33  31.7 
19  19  24.6 
19    4  56.1 

18  50  6.6 
18  34  56.4 
18  19  26.0 

18  3  35.8 
17  47  26.2 
17  30  57.5 
17  14  10.1 


Frid.    32    21     1  27.89    10.175  S.  16  57    4.4  443.10    16  15.95 


DMtfor 
IHoar. 


•1-13.00 
14.15 
15.28 

•I-16.41 
17.53 
18.64 

+19.74 
20.83 
21.91 

•1-22.98 
24.04 
25.09 

•1-26.12 
27.14 
28.15 

+29.15 
30.13 
31.10 

+32.06 
33.00 
33.93 

+34.84 
35.74 
36.62 

+37.49 
38.34 
39.17 

+39.99 
40.79 
41.58 
42.35 


Bttini. 


Sidenal 
Time  of 
Semi- 
diameter 
PaMing 
lleridiMi. 


16  18.40 

16  18.40 

16  18.39 

16  18.38 

16  18.36 

16  18.34 

16  18.32 

16  18.29 

16  18.25 

16  18.21 

16  18.17 

16  18.12 

16  18.06 

16  17.99 

16  17.93 

16  17.86 

16  17.78 

16  17.69 

16  17.60 

16  17.50 

16  17.39 

16  17.28 

16  17.17 

16  17.05 

16  16.93 

16  16.80 

16  16.67 

16  16.53 

16  16.39 

16  16.25 

16  16.10 


71.06 
71.01 
70.96 

70.91 
70.85 
70.79 

70.72 
70.65 
70.58 

70.50 
70.42 
70.33 

70.25 
70.16 
70.07 

69.97 
69.87 
69.77 

69.67 
69.56 
69.45 

69.34 
69.23 
69.12 

69.01 
68.90 
68.79 

68.67 
68.56 
68.44 
68.33 


XqiMtioiiof 

Time, 

to  be 

Added  to 

Apparent 

Time. 


4  0.52 
4  28.67 

4  56.45 

5  23.83 

5  50.77 

6  17.24 

6  43.20 

7  8.63 
7  33.49 

7  57.77 

8  21.45 

8  44.51 

9  6.92 
9  28.67 
9  49.73 

10  10.10 
10  29.76 

10  48.70 

11  6.92 
11  24.41 
11  41.16 

11  57.14 
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19 
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1.0096 
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19 

4  21  11.90 

9.0198 
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13 
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1.0041 
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0.734 

13 
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9.0157 
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14 
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1.0056 

11  18  56.2 

9.686 

14 
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9.0186 
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15 

2  53  13.03 

1.0079 

11  28  35.9 
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15 
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9.0914 
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16 
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9.0309 
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1.9138 
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18  35  36.0 
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5.879 

vnL 


JANUARY,    1689. 


9 


GSBEKWIGH  -UBAS  OSMIL 

THE  HOOmS  Bl&ffT  ABCWBiOH  AND  DEC»iIKATI(»r. 

Bmt. 

Htfit  imwilMi 

IMC  for 
lliiinito. 

BMUiUitioii. 

DtfCfor 
IMinnte 

EEooA 

UULtm 
IMiantb. 

Difllfor 
IMinote. 

Bl 

INDAl 

ru. 

TUHflDAY  15. 

0 

h    m     • 
4  45  98.63 

• 
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16 
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18 
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19 
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9.1090 
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19 
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0.778 

SO 
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9.1047 
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4.098 

20 

7  10  39.96 

9.1064 
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21 

5  29  11.87 
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21 
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22 
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9.1101 
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22 
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33 

5  33  25.09 
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23 
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0 
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0 
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1 
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1 
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1.430 

2 
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2 
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21  52  41.2 
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3 
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3 
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9.1900 
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4 
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4 
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9.9003 

21  49  22.0 
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5 

5  46    8.47 
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21  12  50J2 

3.931 

5 

7  30  27.12 

9.9007 

21  47  32.4 

1.889 

6 

5  48  16.24 

9.1907 

21  16     1.1 

3.139 

6 

7  32  39.17 

9.9010 

21  45  36.2 

1.909  ' 

7 

5  50  24.16 

9.1331 

21  19    6.0 

3.033 

7 

7  34  51.24 

9.9019 

21  43  33.4 

9.109 

8 

5  52  32.22 

9.I3S6 

21  22    5.0 

9.033 

8 

7  37    3.32 
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21  41  24.0 

9.919  , 

9 

5  54  40.42 

9.1378 

21  24  58.0 

9.839 

9 

7  3!)  15.42 

9.9017 

21  39    7.9 
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10 

5  56  48.76 

9.1409 

21  27  44.9 

9.739 

10 

7  41  27.53 

9J9018 

21  36  45.2 

9.433  1 

11 

5  58  57.24 

9.1495 

21  30  25.8 

9.631 

11 

7  43  39.64 

9.9016 

21  34  15i* 

9.543 

12 

6    1    5.86 

9.1448 

21  33    0.6 

9.599 

12 
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9.9018 

21  31  40.0 
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13 
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21  35  2J).3 
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13 

7  48    3.86 

9.9018 

21  28  57.5 
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14 
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9.1483 

21  37  51.8 

9.194 

14 
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9.9018 

21  26    8.4 
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15 
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9.1514 

21  40    8.2 
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15 
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9.9017 
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16 
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9.1535 

21  42  18.4 
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16 
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9.9015 

21  20  10.5 
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17 

6  11  50.95 

9.1556 

21  44  22.5 
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17 

7  56  52.26  i 

9.9013 

21  17     1.7 

3.909 

18 

6  14    0.35 

9.1577 

21  46  20.4 

1.013 

18 

7  59    4.33  1 

9.9011 

21  13  46.3 

3.311 

19 

6  16    9.87 

9.1507 

21  48  12.0 

13)8 

19 

8     1   16.39 

9.9008 

21  10  24.4 

a.419 

20 

6  18  19.51 

9.1617 

21  49  57.3 

1.703 

20 

8    3  28.43  , 

9.9004 

21    6  56.0 

3.596 

21 

6  20  29.27 
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21  51  36.4 

1.509 

21 

8    5  40.44 

9.1999 

21     3  21.0 
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32 

6  22  39.15 

9.1656 

21  53    9.2 

1,403 

22 

8    7  52.42 

9.1994  t 

20  59  39.5 

3.746 

1  23 

6  24  49.14 

9.1674 

21  54  35.6 

1.387 

23 

8  10    4.37 

9.1080  1 

20  55  51.5 

3.854 
3.009 

24 

6  26  59.24 

9.1609 

N.21  55  55.6 

1.981 

24 

8  12  16.29 

9.1984  1 

NJ20  51  57.0 
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17  59  3.3 
17  51  53.0 
17  44  37.1 
17  37  15.6 
17  29  48.6 
17  22  16.0 
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9.5809 

21  19  33.0 

3U»4 

20 

21  54    4.83 

9.3496 

15  53  44.0 

9.385 

21 

19  57  46.64 

9.5868 

21  15  47.5 

3.831 

21 

21  56  25.20 

9.3365 

15  44  18.3 

0.470 

22 

20    0  21.69 

9.5893 

21  11  53J2 

34n7 

22 

21  58  4,5.21 

9.3304 

15  34  47.6 

9.553 

33 

20    2  56.52 

9.5787 

8.21    7  50.2 

4.199 

23 

22     1     4.85 

9.3943 

8.15  25  12.0 

94t34 

WEE 

^NESD 

AY  80. 

FRIDAY 

,  FEBEUARY  1. 

0  1   20    5  31.13 

1  1   20    8    5.52 

9.6790 
9.5719 

B.21    3  38.6 
20  59  18.4 

4.965 
4.408 

0  J   22    3  24.13 

9.3183 

8.15  15  31.5 

9.714 

2     20  10  39.68 

9.5674 

20  54  49.6 

4.551 

3      20  13  ia61 

9.5634 

20  50  12.2 

4.603 

4      20  15  47.29 
i    5      20  18  20.72 

9.5693 
9.5651 

20  45  2a4 
20  40  32.2 

4.833 
4.979 

PHAftKft 

OP  TJ 

BE  MOON 

1    6      20  20  53.90 
7      20  23  26.82 

9.5R08 

9.5465 

20  a5  29.7 
20  30  19.0 

5.110 
5.946 

1    8  ,   20  25  59.48 

9.5490 

20  25    0.2 

5.381 

d       b 

m 

1    9  1   20  28  31.86 

9.5374 

20  19  33.3 

6.516 

•  New  Moon 

.    .   Jan.      1      9 

8.1 

10  '   20  31    3.97 
ill      20  33  35.80 

9.5398 
9.5061 

20  13  58.3 
20    8  15.3 

6.650 
5.789 

J>  First  Quart 

er    .    . 

.      8    12    ^ 

10.6 

12      20  36    7.34 

9.6933 

20    2  24.4 

5.913 

O  Full  Moon 

•    •    • 

.    16    17    36.8        II 

•  13      20  38  38JS9 

9.6184 

19  56  25.7 

6.043 

(C  Lost  Qiiartf 

>r.    •    • 

.    24      3    , 

57.2 

14  .   20  41    9.55 

9.5135 

19  50  19.2 

6.171 

15      20  43  40.21 

9.6086 

19  44    5.1 

6.998 

•  New  Moon 

•    •    • 

•    30    21 

9.9 

16  20  46  10.57 

17  20  48  40.62 

9.5094 
9.4069 

19  37  4a4 
19  31  14.1 

6.495 
6.550 

18      20  51  10.36 

9.4030 

19  24  37.4 

6.673 

d       h 

19      20  53  39.78 
;  20     90  56    8.68 

9.48n 
9.4893 

19  17  53.4 
19  11    2.0 

6.795 
6.916 

<C  Apogee.    . 

.    .  Jan.    12      5A 

91  1   20  58  37.66 

9.4770 

19    4    3.4 

7.036 

IL  rengee  •    • 

•     28       7.2 

•    •    • 

29  i   21     1    6,12 

9.4716 

18  56  57.7 

7.153 

93     21    3  34.25 

9.4661 

18  49  45.0 

7.970 

t  91      21    6    2X)5 

9.4606 

8.18  42  25.3 

7.386 
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GEEENWIOH  MEAN  TIME. 

.1 

LUNAB  DISTANCES. 

1  . 

Name  Mid  DireotioD 
of  Objeot. 

Noon.  ' 

P.L. 

of 

Diff. 

Tflh. 

P.L. 

of 

DIff. 

Vlh. 

P.  L. 

of 

Dlff 

ED*. 

P.L. 
of 

Diir. 

3 

Sun 

W. 

25?  11'    g 

8518 

23  5156 

9534 

25  32  2£ 

9SS0 

2^  12' 26 

m» 

a  Pepsi 
a  Anetis 

E. 

50    0  59 

8938 

48  29  28 

8995 

46  59    9 

S058 

45  30    8 

3197 

E. 

90  48    0 

8951 

89    3  15 

3366 

87  18  51 

9389 

85  34  50 

8898 

4 

Sun 

W. 

35  26  45 

8667 

37    4  22 

8677 

38  41  33 

9696 

40  18  18 

9715 

a  Arietis 

E. 

77     1     3 

9498 

75  19  38 

8513 

73  38  41 

9583 

71  58  14 

8555 

AldebaniD 

E. 

108    6  47 

8333 

106  21  35 

8350 

104  36  49 

9368 

102  52  29 

8387 

5 

Sun 

W. 

48  15  32 

8816 

49  49  39 

8836 

51  23  20 

9666 

52  56  35 

8878 

a  Arietis 

E. 

63  43  39 

8671 

62    6  20 

8096 

60  29  35 

9799 

58  53  24 

8747 

Aldebaran 

E. 

94  17  23 

8480 

92  35  41 

8499 

90  54  26 

9517 

89  13  37 

9536 

6 

Sun 

W. 

60  36  23 

8977 

62    7    5 

8997 

63  37  22 

3016 

65    7  15 

3034 

Mars 

W. 

19  37  14 

8913 

21    9  16 

8930 

22  40  57 

9947 

24  12  16 

8066 

Venus 

W. 

18  11  15 

3047 

19  40  30 

3065 

21    9  23 

3089 

22  37  54 

8101 

a  Arietis 

E. 

51     1  23 

8881 

49  28  52 

8989 

47  57     1 

9954 

46  25  51 

8968 

Aldebaran 

E. 

80  55  57 

8689 

79  17  41 

8647 

77  39  50 

9665 

76    2  23 

9689 

7 

Sun 

W. 

72  30  54 

3197 

73  58  31 

3144 

75  25  47 

3169 

76  52  42 

3178 

Mars 

W. 

31  43  31 

3049 

33  12  43 

3065 

34  41  35 

3088 

36  10    7 

3097 

Fomalhaut 

W. 

31  17  54 

3683 

:)2  36    4 

3567 

33  55  14 

3599 

35  15  14 

3483 

Venus 

W. 

29  54  58 

3190 

31  21   19 

3808 

32  47  19 

3985 

34  12  59 

3941 

a  Arietis 

E. 

39    1  12 

3186 

37  34  46 

3833 

36    9  16 

3884 

34  44  46 

3341 

Aldebaran 

E. 

68    0  56 

8768 

66  25  46 

9784 

64  50  57 

8799 

63  16  28 

9815 

8 

Sun 

W. 

84    2  28 

3956 

85  27  31 

3870 

86  52  18 

3884 

88  16  48 

3897 

Mars 

W. 

43  28    6 

3173 

44  54  49 

3186 

46  21  15 

3198 

47  47  26 

3919 

FomaUiaut 

W. 

42    4    6 

3364 

43  27    4 

3350 

44  50  18 

3338 

46  13  45 

3330 

Venus 

W. 

41  16  37 

3319 

42  40  27 

3338 

44    4    1 

3346 

45  27  19 

3350 

Aldebaran 

E. 

55  28  57 

9887 

53  56  22 

8900 

52  24    3 

9913 

50  52    1 

8995 

Pollux 

E. 

99  42  31 

9913 

98  10  29 

8996 

96  38  43 

9939 

95    7  13 

9950 

9 

Sun 

W. 

95  15  39 

8357 

96  38  45 

3367 

98    1  39 

33n 

99  24  22 

3386 

Mars 

W. 

54  54  41 

3969 

56  19  29 

3979 

57  44    5 

3989 

59    8  29 

3999 

Fomalhaut 

W. 

53  13    4 

3303 

54  37  12 

3301 

56     1  22 

3999 

57  25  35 

3997 

Venus 

W. 

52  20  11 

3419 

53  42    6 

3489 

55    3  50 

3439 

56  25  22 

3449 

a  Pegnsi 

W. 

40  40  35 

4016 

41  51  59 

3965 

43    4  13 

3990 

44  17  12 

3880 

Aldebaran 

E. 

43  15  i^i 

8981 

41  44  56 

9990 

40  14  31 

3001 

38  44  19 

3010 

Pollux 

E. 

87  a3  21 

3005 

86    3  14 

3015 

84  33  20 

3094 

83    3  37 

3033 

10 

Sun 

W. 

106  15  27 

3496 

107  37  14 

3439 

108  58  54 

3438 

110  20  28 

3443 

Mars 

W. 

66    8    2 

3337 

67  31  31 

3343 

68  54  5:? 

3348 

70  18    9 

3353 

Fomalhaut 

W. 

64  26  56 

3895 

a5  51   13 

3894 

67  15  31 

3994 

68  39  49 

3894 

Venus 

W. 

63  10  34 

3488 

64  31  11 

3495 

65  51  41 

3500 

67  12    5 

3506 

a  Pegasi 

W. 

50  31     9 

3731 

51  47  23 

3709 

53    4    0 

3680 

54  20  59 

3671 

Aldebaran 

E. 

31  15  55 

3048 

29  46  42 

3055 

28  17  37 

3061 

26  48  40 

3067 

Pollux 

E. 

75  37  35 

3070 

74    8  49 

3077 

72  40  11 

3089 

71  11  40 

3068 

11 

Sun 

W. 

117    6  58 

3408 

118  28    4 

3465 

119  49    7 

3467 

121  10    8 

3469 

Mars 

W. 

77  13    9 

3379 

78  35  57 

3375 

79  58  42 

33n 

81  21  25 

3379 

Fomalhaut 

W. 

75  41  18 

3894 

77    5  36 

3894 

78  29  55 

8994 

79  54  14 

am 

Venus 

W. 

73  52  45 

3585 

75  12  42 

3597 

76  32  36 

3630 

77  52  27 

S38 

XIV. 
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GBEBNWIOH  MEAN  TIMB. 

LUNAR  DISTAKCES. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diir. 

XVlllh. 

P.L. 

of 

Diit 

XXlh^ 

P.L. 

of 

Diir. 

8 

8irw 

W. 

uSssi  i 

084 

3^31' 24 

9009 

3?  id  ifi 

9891 

dl48'4S 

99» 

aPenti 

E. 

44    9  31 

9903 

42  36  25 

990 

41  11  56 

3377 

39  49  13 

8479 

1  ttArietii 

E. 

83  51  13 

9416 

82    8    1 

9434 

80  25  15 

9463 

78  42  55 

9479 

4 

Sow 

W. 

41  54  38 

$rm 

43  30  32 

9786 

45    5  59 

9775 

46  40  59 

9798 

aArietis 

£. 

70  18  17 

9ft77 

68  38  51 

9900 

66  59  55 

65  21  31 

9648 

Aldebaran 

E. 

101    8  35 

MOS 

9925    7 

9494 

97  42    6 

9449 

95  59  31 

9461 

5 

Suif 

W. 

54  29  24 

9697 

56    1  47 

9017 

57  33  44 

9037 

59    5  16 

9067 

aArietis 

E. 

57  17  47 

977S 

55  42  46 

9809 

54    8  21 

9831 

52  34  33 

Aldebaran 

E. 

87  33  13 

9966 

85  53  16 

9673 

84  13  44 

9589 

82  34  38 

9610 

6 

80!f 

W. 

6G  36  45 

3064 

68    5  51 

3073 

69  34  34 

3001 

71    2  55 

9100 

Makb 

W. 

25  43  13 

9981 

27  13  49 

9998 

28  44    4 

9015 

30  13  58 

VEifUl 

W. 

24    6    2 

3119 

25  33  48 

3137 

27    1  13 

3155 

28  28  16 

9173 

tt  Arietifl 

E. 

44  55  23 

3093 

43  25  39 

3060 

41  56  41 

3100 

40  28  31 

9149 

Alclebaran 

E. 

74  25  19 

9700 

72  48  39 

9717 

71  12  22 

9795 

69  36  28 

9751 

7 

Sow 

W. 

78  19  17 

3194 

79  45  33 

3910 

81  11  30 

9996 

8237    8 

9949 

Mam 

W. 

37  38  20 

3113 

39    6  14 

3199 

40  3;)  49 

3143 

42     1    6 

9158 

Fomalhaut 

W. 

36  35  57 

3450 

37  57  17 

3493 

39  19    8 

3398 

40  41  26 

9379 

VCRCS 

W. 

35  38  20 

3957 

37    3  22 

3973 

38  28    5 

3988 

39  52  30 

9304 

aAmtb 

E. 

33  21  22 

3409 

31  59    8 

3460 

30  38    9 

3643 

29  18  32 

3897 

Aldebiiniii 

E. 

61  42  19 

9830 

60    830 

9845 

58  35     1 

9860 

57     1  50 

9873 

6 

Sujf 

W. 

89  41     3 

3310 

91     5    3 

3399 

92  28  49 

3334 

93  52  21 

3346 

Mars 

W. 

49  13  21 

3995 

50  39     1 

3336 

52    4  27 

3947 

53  29  40 

3958 

' 

Fomalbaut 

W. 

47  37  22 

3399 

49    1    8 

3316 

50  25     1 

3311 

51  49    0 

3306 

Vsfo^ 

W. 

46  50  22 

3379 

48  13  10 

3385 

49  35  44 

3307 

50  58    4 

9408 

AldebaniD 

E. 

49  20  14 

9937 

47  48  42 

9940 

46  17  25 

9060 

44  46  22 

9971 

Pollux 

E. 

93  35  58 

9909 

92    4  58 

9973 

90  34  12 

9986 

89    3  40 

9905 

9 

Suit 

W. 

100  46  54 

3305 

102    9  16 

3404 

103  31  28 

3411 

104  53  32 

9419 

Maes 

W. 

60  32  42 

3307 

61  56  45 

3315 

6:)  20  39 

3399 

64  44  25 

9930 

Pomnlbaut 

W. 

58  49  50 

3996 

60  14    6 

3996 

61  -38  22 

3996 

63    2  39 

3996 

Veiim 

W. 

57  46  43 

3458 

59    7  54 

3466 

60  28  5<> 

3474 

4)1  49  49 

9481 

a  Pegasi 
AlHeUaran 

w. 

45  30  52 

3844 

46  45    9 

3619 

47  59  59 

3789 

49  15  20 

3756 

E. 

37  14  19 

3018 

35  44  29 

3096 

34  14  48 

3034 

32  45  17 

9041 

Pollux 

E. 

81  34     5 

3041 

80    4  43 

3049 

78  ;i5  31 

3067 

77    6  29 

9064 

10 

8oN 

W. 

111  41  56 

3448, 

113    3  18 

3463 

114  24  35 

3456 

115  45  48 

3450 

Mam 

W. 

71  41  19 

3358* 

73    4  23 

3363 

74  27  22 

3366 

75  50  17 

9300 

Fomalhaut 

W. 

70    4    7 

3995 

71  28  24 

3094 

72  52  42 

3994 

74  17    0 

3694 

Vepius 

W. 

68  32  23 

3511 

69  52  35 

3515 

71   12  42 

3519 

72  32  45 

3599 

aPegaifi 
AldtAmran 

W. 

55  :W  17 

3654 

56  55  53 

3637 

58  13  47 

3893 

59  31  57 

3610 

E. 

25  19  50 

3073 

23  51     8 

3079 

22  22  3:1 

3064 

20  54    4 

3080 

Pollux 

E. 

69  43  16 

3093 

68  14  58 

3098 

66  46  46 

3109 

65  18  39 

3106 

11 

Sew 

W. 

122  31     7 

3470 

123  52    5 

3470 

125  13    3 

3471 

126  34    0 

9471 

Mam 

W. 

82  44    6 

3379 

84    6  46 

3380 

a5  29  25 

3380 

86  52    4 

9380 

Fomalhaut 

W. 

81   18  34 

3993 

82  42  54 

3999 

84    7  15 

3900 

85  31  38 

3968 

1 

Vexub 

W. 

79  12  16 

3533 

80  32    4 

353» 

81  51  52 

3533 

83  11  40 

3633 

16 


JANUARY,    1889. 


XV. 


GBSBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Name  and  Direetlon 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

vr> 

P.L. 
of 

IXh- 

P.L. 
of 

t 

of  Object. 

Diff. 

Diflf. 

Dlff. 

DIff. 

11 

aPegasi 

W. 

60  50  21 

3506 

62    8  5g 

3586 

63  27  4§ 

3674 

6l  4({  51 

3563 

Pollux 

E. 

63  50  37 

3110 

62  22  39 

3113 

60  54  45 

3115 

59  26  54 

3110 

Saturn 

E. 

90  10  42 

3050 

88  41  31 

3059 

87  12  22 

3054 

a5  43  16 

3056 

12 

Suw 

W. 

127  54  57 

3470 

129  15  55 

3469 

130  36  54 

3467 

131  57  55 

3466 

Fomalhaut 

W. 

86  56    3 

3988 

88  20  29 

3987 

89  44  56 

3966 

91    9  24 

3984 

VEffOS 

W. 

84  31  28 

3539 

85  51  17 

3531 

87  11    7 

3599 

88  30  59 

3596 

a  Pegasi 

W. 

71  24  47 

3518 

72  44  51 

3510 

74    5    4 

3509 

75  25  26 

3405 

Pollux 

E. 

52    8  23 

3197 

50  40  46 

3199 

49  13  11 

3190 

47  45  37 

3130 

Saturn 

E. 

78  18    0 

3056 

76  48  56 

3055 

75  19  51 

3064 

73  50  45 

3069 

Regulus 

E. 

87  44  40 

3065 

86  16  12 

3083 

84  47  42 

3089 

83  19  11 

3081 

13 

Fomalhaut 

W. 

98  12  13 

3976 

99  36  52 

3974 

101     1  34 

3979 

102  26  18 

3971 

Venus 

W. 

95  10  55 

3513 

96  31     5 

3500 

97  51  19 

3505 

99  11  38 

3500 

a  Pegasi 

W. 

82    9  10 

3409 

a3  30  17 

3456 

84  51  30 

3451 

86  12  49 

3445 

o  Arietis 

W. 

38  31    7 

3465 

39  52  10 

3438 

41  13  44 

3413 

42  35  46 

3360 

Pollux 

E. 

40  28    0 

3134 

39    0  32 

3135 

37  a3    5 

3137 

36    5  40 

3136 

Saturn 

E. 

66  24  34 

3030 

64  55    9 

3035 

63  25  40 

3031 

61  56    6 

3096 

Regulus 

E. 

75  55  57 

3066 

74  27    8 

3065 

72  58  15 

3060 

71  29  17 

3056 

14 

o  Arietis 

W. 

49  32  13 

3990 

50  56  36 

3974 

52  21  18 

3958 

53  46  19 

3943 

Aldebaran 

W. 

16  17  46 

3053 

17  46  53 

3043 

19  16  12 

3034 

20  45  42 

3096 

Pollux 

E. 

28  49  24 

316P 

27  22  27 

3166 

25  55  40 

3180 

24  29    7 

3194 

Saturn 

E. 

54  26  52 

3009 

52  56  42 

9997 

51  26  26 

9999 

49  56    3 

9966 

Regulus 

E. 

64    3    6 

3039 

62  33  33 

3097 

61     3  54 

3099 

59  34    8 

3016 

15 

a  Arietis 

W. 

60  55  36 

3174 

62  22  16 

3163 

63  49  10 

3151 

65  16  18 

3130 

Aldebaran 

W. 

28  15  45 

9986 

29  46  15 

9976 

31  16  55 

9970 

32  47  45 

9063 

Saturn 

E. 

42  22  11 

9954 

40  51    0 

9946 

39  19  40 

9940 

37  48  12 

9933 

Rep;iilu8 
Spica 

E. 

52    3  27 

9985 

50  32  55 

9978 

49    2  15 

9971 

47  31  26 

9965 

E. 

105  57  53 

3015 

104  27  59 

3007 

102  57  55 

3000 

101  27  42 

9093 

16 

a  Arietis 

W. 

72  a5  25 

3064 

74    3  51 

3073 

75  32  36 

3064 

77     1  30 

3054 

Aldebaran 

W. 

40  24  21 

9994 

41  56  10 

9915 

43  28  10 

9907 

45    0  20 

9800 

Saturn 

E. 

30    8  37 

9898 

28  36  15 

9890 

27    3  43 

9883 

25  31    2 

9875 

Regulus 

E. 

39  55  14 

9930 

38  23  33 

9994 

36  51  44 

9916 

35  19  46 

9910 

Spica 

E. 

93  54  14 

9954 

92  23    3 

9946 

90  51  42 

9939 

89  20  12 

9931 

17 

a  Arietis 

W. 

84  28  57 

3007 

85  59     1 

9999 

87  29  15 

9990 

88  59  40 

9989 

Aldebaran 

W. 

52  43  46 

9858 

54  16  59 

9850 

55  50  22 

9849 

57  23  56 

9833 

Regulus 

E. 

27  37  52 

9879 

26    5    6 

9873 

24  32  13 

9860 

22  59  14 

9864 

Spicn 

E. 

81  40  10 

9801 

80    7  39 

9883 

78  34  59 

9876 

77    2    9 

9866 

18 

Aldebaran 

W. 

65  14  28 

9799 

66  49    7 

2783 

68  23  57 

9775 

69  58  58 

9767 

Pollux 

W. 

21  53  25 

9903 

23  23  4^ 

9960 

24  54  50 

9931 

26  26  29 

9906 

(  Spica 

E. 

69  15  31 

9831 

67  41  43 

9893 

m    7  45 

S816 

64  33  38 

9808 

Antares 

E. 

115    8  41 

9849 

113  35    8 

9833 

112    1  23 

9694 

110  27  26 

9^14 

19  1  Aldebaran 

W. 

77  56  44 

9795 

79  32  50 

9716 

81     9    8 

9708 

82  45  37 

9701 

'  Pollux 

W. 

34  11  45 

9819 

35  45  57 

9798 

37  20  28 

9783 

38  55  18 

9789 

1  Spica 

£. 

56  40  45 

9n5 

55    5  45 

9769 

53  30  36 

9763 

51  55  19 

9757 

Antares 

E. 

102  34  39 

9769 

100  59  30 

9760 

99  24  10 

9751 

97  48  38 

9743 

XVL 
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GBBBHWIOH  MEAN  TIMB. 

LUNAR  DI8TAHCE8. 

P.L. 

P.L. 

P.l. 

P.L. 

N«««  aad  DfrMtton 

Midnight. 

of 
DIff. 

XVb. 

of 
Dift 

xvrah. 

of 
Dift 

XXP*. 

of 
Dili: 

36617 

11 

aP^gMi 

W, 

66    6    S 

3663 

67  25'32 

9644 

6l45    g 

3636 

70     4^ 

PoUux 

E. 

57  59    7 

3191 

56  31  23 

3193 

55    3  41 

3194 

5336    1 

3190 

SATumif 

E. 

84  14  12 

306« 

82  45    9 

3068 

81  16    6 

3056 

79  47    3 

3066 

12 

Sun 

W. 

133  18  57 

3464 

134  40    1 

3461 

136    1    9 

3457 

137  22  21 

3454 

Fomalhaut 

W. 

92  33  54 

3969 

93  58  26 

3981 

95  23    0 

3979 

96  47  36 

3978 

Vbhus 

W, 

89  50  52 

3595 

91  10  48 

3593 

92  30  47 

3590 

93  50  49 

3516 

1 

aPegasi 

W, 

76  45  56 

3488 

78    6  33 

3481 

79  27  18 

3475 

80  48  10 

3468 

PoUux 

E. 

46  18    4 

3131 

44  50  32 

3131 

43  23    0 

3139 

41  55  29 

3133 

1 

8ATUft9 

E. 

72  21  37 

3060 

70  52  26 

3047 

69  23  12 

3045 

67  53  55 

3049 

1 

Regulus 

E. 

81  50  38 

3079 

80  22    3 

3077 

78  53  25 

3073 

77  24  43 

3070 

l|3 

Fomalbaut 

W. 

103  51    3 

3970 

105  15  50 

3968 

106  40  39 

3966 

108    5  30 

3965 

1 

Vsifus 

W. 

100  32    2 

3490 

101  52  31 

3490 

103  13    6 

3486 

104  33  47 

3479 

1 

u  Anetis 

W. 

87  34  15 

3439 

88  55  47 

3435 

90  17  24 

3430 

91  39    7 

3495 

W. 

43  58  15 

3366 

45  21   10 

3345 

46  44  29 

3396 

48    8  10 

3307 

Pollux 

E. 

34  38  17 

3141 

33  10  57 

3144 

31  43  41 

3148 

30  16  29 

SIS8 

Saturn 

E. 

60  26  26 

3099 

58  56  41 

3018 

57  26  51 

3014 

55  56  55 

3008 

1 

Regulus 

E. 

70    0  14 

3069 

68  31    6 

3047 

67     1  52 

3043 

65  32  32 

3038 

Il4 

aArietiB 

W. 

55  11  37 

3899 

56  37  12 

3914 

58    3    4 

3901 

59  29  12 

3188 

1 

Aldehanm 

W. 

22  15  23 

3018 

23  45  14 

3000 

25  15  15 

3009 

26  45  25 

9994 

1 

Pollux 

E. 

23    2  51 

9913 

21  36  57 

3936 

2a  11  30 

3965 

18  46  :« 

3305 

Satueiv 

E. 

48  25  32 

9980 

46  54  54 

9973 

45  24    8 

9967 

43  53  14 

9960 

! 

Regulus 

E. 

58    4  15 

3010 

56  34  15 

3004 

55    4    7 

9997 

53  33  51 

9991 

i  15 

a  Arietis 

W. 

66  43  40 

3198 

68  11  16 

3116 

69  39    6 

3106 

71     7    9 

3006 

Aldobsran 

W. 

31  18  44 

9054 

35  49  54 

9947 

37  21  13 

9939 

38  52  42 

9831 

SATinuf 

E. 

;^6  16  35 

9996 

34  44  49 

9919 

33  12  54 

9919 

31  40  50 

9006 

1 

Re^ilus 
Spica 

E. 

46    0  29 

9958 

44  29  23 

9961 

42  58    9 

S944 

41  26  46 

9037 

1 

1 

E. 

99  57  20 

9985 

98  26  48 

9977 

96  56    6 

9900 

95  25  15 

9909 

1 

16 

a  Arietis 

W. 

78  30  36 

3044 

79  59  54 

3034 

81  29  24 

3096 

82  59    5 

3017 

1 

Atdebaran 

W. 

46  3*2  40 

9601 

48    5  11 

9883 

49  37  52 

9874 

51  10  44 

9866 

Satueh 

E. 

23  58  11 

9868 

22  25  11 

9809 

20  52    3 

9855 

19  18  46 

9648 

Regulus 
SpMa 

E. 

3:j  47  40 

9903 

32  15  25 

9897 

30  43    2 

9891 

29  10  31 

9884 

E. 

87  48  32 

9993 

86  16  42 

9915 

84  44  42 

9906 

83  12  31 

9898 

1  17 

a  Arietis 

W. 

90  30  15 

9973 

92     1     1 

9965 

93  31  57 

9958 

95    3    2 

9951 

1 

Aldebanm 

W. 

58  57  41 

9895 

60  31  37 

9817 

62    5  43 

9808 

63  40    0 

9800 

. 

Reguliis 
Spica 

E. 

21  26    9 

9861 

19  53    0 

9860 

18  19  50 

9860 

16  46  40 

9863 

E. 

75  29    9 

9860 

73  55  59 

9869 

72  22  39 

9845 

70  49  10 

9838 

18 

Aldebanm 

W. 

71  34    9 

9759 

7;^    9  31 

9750 

74  45    4 

9749 

76  20  48 

9733 

1 

Pollux 

W. 

27  58  40 

9883 

29  31  20 

9864 

31     4  25 

3845 

32  37  54 

9898 

1 

Spica 

E. 

62  59  21 

9801 

61  24  55 

9795 

59  50  20 

9788 

58  15  37 

9789 

Ajitares 

E. 

108  53  16 

S806 

107  18  54 

9796 

105  44  21 

9787 

104     9  36 

9778  ; 

liu 

Aldebaran 

W. 

84  22  16 

9099 

85  59    6 

9684 

87  36    8 

9675 

89  13  21 

9667 

Pollux 

W. 

40  ;M)  26 

9756 

42    5  51 

9744 

43  41  32 

9739 

45  17  29 

9791 

Spica 

E. 

50  19  55 

9759 

48  44  24 

9747 

47    8  46 

9741 

45  33     1 

9737  1 

Au^fires 

E. 

96  12  55 

9734 

94  37    0 

9795 

93    054 

9717 

91  24  37 

9700 

^ 

18 
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GBEENWICH  M£AN  TIME. 

LUNAR  DISTANCES. 

9 

P.L. 

P.L. 

P.L. 

P.L, 

NMaeandlMreotloo   1 

Noon. 

of 

mh. 

of 

Vlh. 

of 

a^ 

of 

20 

of  Ot^Jeot. 
Aldebaran 

W. 

Dlff. 

BUT. 

DMT. 

Diff. 

90  50'  45 

9668 

92  28  2i' 

9660 

9l    6    8 

9649 

9S4i    6 

9633 

Pollux 

W. 

46  53  41 

8710 

48  30    8 

9608 

50    650 

9687 

51  43  47 

9677 

Saturn 

w. 

20  41  27 

9639 

22  19  29 

96S0 

23  57  43 

9091 

25  36  10 

9619 

Spica 

E. 

43  57  10 

9733 

42  21   14 

9790 

40  45  13 

9797 

39    9    9 

9796 

Antares 

E. 

89  48    9 

9701 

88  11  30 

9600 

86  34  39 

9684 

84  57  37 

9678 

Jupiter 

E. 

107  56  48 

9799 

106  20  46 

9710 

104  44  32 

9711 

103    8    7 

9709 

21 

Pollux 

W. 

59  51  59 

9896 

61  :iO  18 

9616 

63    8  51 

9607 

64  47  37 

9607 

Saturn 

W. 

33  51  29 

9567 

35  31     9 

9568 

37  Jl    2 

9540 

38  51     7 

9540 

Regulus 
Spica 

W. 

23  53  12 

9617 

25  31  44 

9606 

27  10  33 

9603 

28  49  li8 

9589 

E. 

31    8  33 

9739 

29  :«  35 

9738 

27  56  45 

9747 

26  21    8 

9760 

Antares 

E. 

76  49  44 

9635 

75  ]l  36 

9697 

73  33  18 

9610 

71  54  49 

9611 

Jupiter 

E. 

95    3    5 

9658 

93  25  29 

9660 

91  47  42 

9640 

90    9  42 

9639 

Sun 

E. 

129  42  57 

9935 

128  11  22 

9096 

126  :)9  36 

9016 

J25    7  38 

9006 

22 

Pollux 

W. 

73    4  46 

9549 

74  44  51 

9640 

76  25    9 

9530 

78    5  41 

9590 

Saturn 

W. 

47  14  41 

9404 

48  56    2 

9486 

50  37  36 

9477 

52  19  22 

9467 

Regulufi 

W. 

37    8  40 

9531 

38  49  10 

9590 

40  29  55 

9510 

42  10  54 

9501 

Antares 

E. 

63  39  46 

9574 

62    0  15 

9566 

60  20  33 

9560 

58  40  41 

9659 

Jupiter 

E. 

81  56  39 

9686 

80  17  25 

9577 

78  37  59 

9668 

76  58  20 

9650 

Sun 

E. 

117  24  42 

9660 

1J5  51  30 

9848 

114  18    5 

9638 

112  44  27 

9899 

2J5 

Pollux 

W. 

86  31.  39 

9473 

88  13  30 

9403 

89  55  35 

9464 

91  37  53 

9446 

Saturn 

W. 

60  51  28 

9491 

62  34  33 

9411 

64  17  52 

9409 

66    1  24 

9303 

Regulus 

w. 

50  39  11 

9459 

52  21  32 

9449 

54    4    7 

9439 

55  46  56 

9493 

Antares 

E. 

50  J9    5 

9690 

48  38  20 

9616 

46  57  28 

9511 

45  16  30 

9507 

Jupiter 

E. 

68  36  50 

9619 

66  55  53 

9509 

65  14  42 

9499 

63  33  18 

9483 

Sun 

E. 

104  53    7 

9770 

103  18  12 

9700 

101  43    3 

9750 

100    7  41 

9748 

24 

Saturn 

W, 

74  42  26 

9346 

76  27  19 

9336 

78  12  26 

9397 

79  57  46 

9317 

Regulus 

W. 

64  24  25 

9375 

66    8  36 

3366 

67  53    1 

9356 

69  37  40 

3346 

Antares 

E. 

36  50  32 

9408 

35    9  16 

9601 

33  28    4 

9506 

31  46  58 

9519 

Jupiter 

E. 

55    2  58 

9436 

53  20  14 

9496 

51  37  16 

9417 

49  54    5 

9407 

Sun 

E. 

92    7  29 

9686 

90  30  46 

9688 

88  53  50 

9678 

87  16  40 

9668 

25 

Saturn 

W. 

88  47  51 

9979 

90  34  32 

9963 

92  21  26 

9954 

94    8  33 

9345 

Regulus 

W. 

78  24  17 

9300 

80  10  17 

9»1 

81  56  30 

9969 

a3  42  56 

3274 

Spica 
Jupiter 

W. 

25  18  46 

9484 

27    0  22 

9464 

28  42  40 

9498 

30  25  35 

3404 

E. 

41   J4  50 

9309 

39  30  20 

9353 

37  45  38 

9344 

36    0  43 

3336 

Sun 

E. 

79    7  31 

9618 

77  29     1 

9610 

75  50  19 

9600 

74  11  24 

9591 

26 

Regulus 

W. 

92  38    9 

9933 

94  25  47 

9996 

96  13  36 

^18 

98     1  36 

9919 

Spica 

Sun 

W. 

39    7  39 

9316 

40  53  16 

9309 

42  39  13 

9980 

44  25  28 

3978 

E. 

65  53  43 

9548 

64  13  36 

9640 

62  33  18 

9533 

60  52  50 

9695 

27 

Regulus 

W. 

107    4    0 

9189 

108  52  54 

9177 

110  41  56 

9179 

112  31     5 

3169 

p 
Spica 

Sun 

W. 

53  20  38 

9931 

55    8  20 

9994 

56  56  12 

9917 

58  44  14 

9310 

E. 

52  28    3 

9404 

50  46  41 

9488 

49    5  11 

9483 

47  23  34 

9479 

i 
28  1  Snica 

W. 

67  46  26 

9160 

69  35  10 

9186 

71  23  58 

9184 

73  12  49 

9184 

Antares 

w. 

22  40  52 

9441 

24  23  29 

9401 

26    7    3 

9368 

27  51  24 

9349 

Sun 

E. 

38  54  13 

9466 

37  12  10 

9464 

35  30    6 

9463 

33  48    1 

9463 

XVIIL 
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1 

GREENWICH  MEAN  TIME. 

LUNAS  DI8TANCE8. 

20 

of  Object. 

Midnight. 

P.L. 
of 
Diir. 

XVb. 

P.L. 
of 

Diir. 

xvnih- 

P.L. 

of 

Dlff. 

XXlh 

P.L. 

of 
Dlff. 

AJdebttFUi 

W. 

97  2216 

9095 

99    0  37 

9016 

100  39  10 

9007 

102  17  55 

9500 

Pollux 

W. 

53  20  58 

9006 

54  58  23 

9657 

5636     1 

9046 

58  13  53 

9036 

SATumif 

w. 

27  14  49 

9009 

28  53  41 

9003 

30  32  45 

9586 

82  12     1 

9576 

8pica 

E. 

37  33    2 

9793 

35  56  53 

9793 

34  20  44 

9795 

32  44  37 

9797 

Aotai-M 

E. 

8:^  20  % 

9068 

81  43    2 

9650 

80    527 

9651 

78  27  41 

9643 

JUPITSR 

E. 

101  31  30 

9003 

99  54  41 

9680 

98  17  41 

9676 

96  40  29 

9667 

21 

Pollux 

W. 

66  26  36 

9587 

68    5  49 

9577 

69  45  15 

9568 

71  24  54 

9S69 

Haturpi 

W. 

40  31  25 

9S31 

42  11  55 

9599 

43  52  38 

9513 

45  33  33 

9504 

Rc^ulus 

W. 

30  28  58 

9579 

32    8  32 

9561 

33  48  21 

9551 

:i5  28  24 

9541 

Spica 

E. 

24  45  48 

9778 

23  10  51 

9809 

21  36  26 

9835 

20    2  44 

9879 

1 

Antares 

E. 

70  16    9 

9604 

68  37  19 

9596 

66  58  18 

9688 

65  19    7 

9581 

1 

JrPITXR 

E, 

88  31  30 

9693 

86  53    6 

9613 

85  14  29 

9004 

83  35  40 

9506 

8CT» 

E. 

123  35  27 

9897 

122    3    4 

9887 

120  30  29 

9678 

118  57  42 

9888 

23 

Pollux 

W. 

79  46  26 

9511 

81  27  24 

9501 

83    8  36 

9499 

84  50    1 

9489 

Saturn 

W. 

54     1  2i 

9458 

55  43  33 

9449 

57  25  58 

9440 

59    8  36 

9430 

1 

Regulns 

W. 

43  52    6 

9491 

45  33  32 

9469 

47  15  II 

9479 

48  57    4 

9469 

Aiitares 

E. 

57    0  40 

9545 

55  20  30 

9538 

53  40  10 

9533 

51  59  42 

9590 

JUPITBR 

E. 

75  18  28 

9549 

73  38  23 

9540 

71  58    5 

9530 

70  17  34 

9591 

Sew 

E. 

111  10  37 

9819 

109  36  34 

9800 

108    2  18 

9799 

106  27  49 

9780 

1 
23 

Pollux 

W. 

93  20  24 

9436 

95    3    8 

9490 

96  46    6 

9417 

98  29  17 

9408 

Satorn 

W. 

<i7  45    9 

9383 

69  29    8 

9374 

71  13  20 

9304 

72  57  46 

9355 

Regulus 

w. 

57  29  58 

9413 

59  13  14 

9403 

60  56  44 

9304 

62  40  28 

9384 

Antnres 

K. 

43  35  26 

9503 

41  54  17 

9600 

40  13    4 

9490 

38  31  49 

9497 

JUFITBR 

E. 

61  51  41 

9473 

60    9  50 

9464 

58  27  46 

9465 

56  45  29 

9446 

Suit 

E. 

08  32    5 

9738 

96  56  16 

9799 

95  20  14 

9718 

93  43  58 

9706 

24 

Saturw 

W. 

81  43  20 

9308 

a3  29    8 

9999 

85  15    9 

9990 

87     1  23 

9961 

Regulus 

W. 

71  22  3-i 

9337 

73    7  38 

93<» 

74  52  57 

9318 

76  38  30 

9300 

Antaret) 

E. 

30    6     1 

9599 

28  25  18 

9535 

26  44  53 

9S63 

25    4  54 

9580 

J 

JUFITBR 

E. 

48  10  40 

9398 

46  27    2 

9389 

44  43  11 

9380 

42  59    7 

9371 

8U5 

E. 

85  39  17 

9858 

84     1  41 

9648 

82  23  51 

9038 

80  45  48 

9096 

1  *^ 

Satorh 

W. 

95  55  5.3 

9937 

97  43  25 

9999 

99  31    9 

9991 

101   19    5 

9913 

1 

Regulus 
Spica 

W. 

85  29  34 

9965 

87  16  25 

9957 

89    3  28 

9949 

90  50  43 

•941 

W. 

:«    9    4 

93» 

a3  53    4 

9364 

35  37  31 

9346 

37  22  23 

9330 

Jupiter 

E. 

34  15  m 

9398 

:«  30  18 

9390 

30  44  48 

9313 

28  59    7 

9306 

1 

Suw 

E. 

72  32  16 

9581 

70  52  55 

9679 

69  13  22 

9564 

67  33  38 

9606 

26 

Regulus 
Hpica 

W. 

99  49  46 

9905 

101  \\8    6 

9199 

103  26  35 

9193 

105  15  13 

9167 

W. 

46  12    0 

9967 

47  58  48 

9957 

49  45  51 

9947 

51  33    8 

9930 

Suit 

E. 

59  12  11 

9518 

57  31  23 

9C.11 

55  50  25 

9M4 

54    9  18 

9«0 

27 

Regulus 
Spica 

W. 

114  20  20 

9160 

1 16    9  40 

9169 

1 17  59    5 

9150 

119  48  34  1 

9157 

W. 

60  32  26 

9906 

62  20  46 

9900 

64    9  13 

9196 

65  57  47  , 

9199 

8u3» 

E. 

45  41  51 

9475 

44    0    3 

9479 

42  18  10 

9460 

40  36  13  ' 

•467 

28 

Spica 

W. 

75     1  41 

9189 

76  50  35 

9189 

78  39  29 

9181 

80  28  22 

9184 

Ail  tares 

W. 

20  36  23 

8391 

31  21  52 

9304 

:«    7  46 

9990 

34  54    0 

9979 

I 

Sinr 

E. 

32    5  56 

M64 

30  23  52 

9405 

28  41  50 

•467 

26  59  51 

1 

•470 
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▲T  6BEENWI0U  APPARRKT  NOON. 

THE  SUITS 

1 

• 

5 

■s 

6 

1 

1 

"5 

1 

SMflfeel 

Tteeef 

8e^. 

PMiteC 
■OKidiaB 

Tlae, 

t#U 

▲idedto 

Time. 

DULtbr 
iHoar. 

AppMDt 

I>tf.fcr 
IHoor. 

▲n^veiit 

Die  for 
iHov. 

8e«i- 
dlMMtec 

Prid. 

Sat. 

SUN. 

1 

2 
3 

21     I  27.89 
21     5  31.67 
21     9  34.62 

10.175 
10.141 
10.105 

S.  16  57    4.4 
16  39  41.0 
16  22    0.3 

+43.10 
43.83 
44.55 

16 
16 
16 

15.95 

15.80 
15.65 

68!21 
68.10 
67.98 

13  53J83 

14  1.04 
14    7.42 

0.318 
0.284 
0.849 

Mon. 
Tues. 
Wed. 

4 
5 
6 

21   13  36.74 
21  17  38.03 
21  21  38.49 

10.070 
10.036 
10.002 

16    4     2.5 
15  45  48.2 
15  27  17.8 

+45.25 
45.93 
46.59 

16 
16 
16 

15.49 
15.33 
15.17 

67.87 
67.75 
67.64 

14  12.96 
14  17.68 
14  21.57 

0.214 
0.180 
0.146 

Thur. 

Prid. 

Sat 

7 
8 
9 

21  25  38.13 
21  29  36.94 
21  33  34.94 

9.968 
9.934 
9.900 

15    8  31.7 
14  49  30.4 
14  30  14.2 

+47.^ 

47.86 
48.48 

16 
16 
16 

15.00 
14.83 
14.65 

67,52 
67.41 
67.30 

14  24.64 
14  26.89 
14  28.34 

0.112 
0.078 
0.044 

SUN. 

Mod. 

Tue«. 

10 
11 
12 

21  37  32.13 
21  41  28.53 
21  45  24.15 

9.867 
9.834 
9.802 

14  10  43.6 
13  50  59.0 
13  31     0.9 

+49.07 
49.64 
50.20 

16 
16 
16 

14.47 
14.28 
14.09 

67.19 
67.08 
66.97 

14  28.98 
14  28.83 
14  27.89 

0.011 
0.022 
0.054 

Wed. 
Thur. 
Prid. 

13 
14 
15 

21  49  19.01 
21  53  13.11 
21  57     6.47 

9.771 
9.739 
9.709 

13  10  49.6 
12  50  25.5 
12  29  49.0 

+50.76 
51.26 
51.76 

16 
16 
16 

13.90 
13.70 
13.50 

66.87 
66.76 
66.66 

14  26.19 
14  23.75 
14  20.57 

0.085 
0.116 
0.146 

Sat. 

SUN. 

Mon. 

16 
17 

18 

22    0  59.10 
22    4  51.04 
22    8  42.29 

9.679 
9.650 
9.622 

12    9    0.6 
11  48    0.6 
11  26  49.5 

+52.25 
52.73 
53.19 

16 
16 
16 

13.29 
13.08 
12.86 

66.55 
66.45 
66.35 

14  16  66 
14  12.0'i 
14     6.76 

0.176 
0.205 
0.233 

Tues. 
Wed. 
Thur. 

19 
20 
21 

22  12  32.87 
22  16  22.80 
22  20  12.09 

9.594 
9.567 
9.541 

11     5  27.6 
10  43  55.3 
10  22  13.0 

+53.63 
54.05 
54.46 

16 
16 
16 

12.64 
12.42 
12.19 

66.25 
66.15 
66.06 

14    0.81 
13  54.20 
13  46.95 

0.261 
0.288 
0.314 

Prid. 

Sat. 

SUN. 

22 
23 
24 

22  24    0.76 
22  27  48.82 
22  31  36.29 

9.516 
9.491 
9.467 

10    0  21.1 
9  38  20.0 
9  16  10.1 

+54.85 
55.23 
55.58 

16 
16 
16 

11.96 
11.72 
11.48 

65.97 
65.88 
65.79 

13  39.09 
13  30.62 
13  21.57 

0.339 
0.364 
0.388 

Mon. 
Tues. 
Wed. 
Thur. 

25 
26 
27 
28 

22  35  23.19 
22  39    9.54 
22  42  55.35 
22  46  40.63 

9.443 
9.420 
9.398 
9.376 

8  53  51.9 
8  31  25.7 
8    8  51.9 
7  46  10.9 

+55.92 
56.25 
56  56 
56.85 

16 
16 
16 
16 

11.24 
11.00 
10.76 
10.52 

65.71 
65.63 
65.55 
65.47 

13  11.94 
13     1.77 
12  51.06 
12  39.82 

0.412 
0.435 
0.457 
0.479 

Prid. 

29 

22  50  25.39 

9.365 

S.   7  23  23.2 

+57.12 

16 

10.27 

65.40 

12  28.05 

0.500 

The 

mMutiiDeof  Miiili 
■ifOi  -f  prefixed  to 

ilMneter 
the  hoar 

p— rtng  maj  be  found  by  rail 
ly  ohnge  of  deolinfttion  indie 

rtrMti 
Meet 

]|«0*.18 
li»t  eoat 

fhmi  the 
h  deoUnei 

■idereel  time, 
done  are  deore 

•eiBg. 

n. 
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AT  GRF.ENWIOH  MEAN  NOON. 

THK 

SUN'S 

i 

1 

1 

1 

'9 
1 

Sqoatlonof 
Time, 
to  be 

from 
HeenTime. 

Dilffor 
1  Hoar. 

Sideraal 

Time, 

or 

of 
Mean  Him. 

▲ppMmt 

Dm.  tot 

IHow. 

▲nwNit 

DMtinkUon. 

IMftfbr 
IHonr. 

Prid. 

1 

h     m      • 
21     1  25.54 

• 
10.174 

S.  ll  57  14!5 

+4£00 

13  53*76 

• 
0.318 

b      m       a 

20  47  31.78 

Sat. 

2 

21     5  29.31 

10.140 

16  39  51.4 

43.82 

14    0.97 

0.284 

20  51  28.34 

SUN. 

8 

21     9  32.25 

10.105 

16  22  10.9 

44.54 

14    7.36 

0.249 

20  55  24.89 

Moo. 

4 

21  13  84.36 

10.070 

16    4  13.8 

+45.24 

14  12.91 

0.214 

20  59  21.45 

1>IM. 

5 

21  17  85.64 

10.036 

15  45  59.2 

45.92 

14  17.64 

0.180 

2J     3  18.00 

Wed. 

6 

21  21  36.10 

10.003 

15  27  29.0 

46.58 

14  21.54 

0.146 

21     7  14.56 

Thur. 

7 

21  25  35.74 

9.968 

15    8  48.1 

+47.23 

14  24.62 

0.112 

21   11  11.12 

Prid. 

8 

21  29  34.55 

9.934 

14  49  42.0 

47.86 

14  26  88 

0.078 

21   15    7.67 

Sat 

9 

21  88  32.55 

9.900 

14  80  26.0 

48.47 

14  28.33 

0.044 

21   19    4.22 

SUN. 

10 

21  37  29.75 

9.867 

14  10  55.5 

+49.06 

14  28.96 

0.01 1 

21  23    0.77 

Mod. 

11 

21  41  26.16 

9.834 

13  51   11.1 

49.63 

14  28.83 

0.022 

21  26  57.33 

Toe*. 

12 

21  45  121.79 

9.802 

18  81  13.1 

50.19 

14  27.90 

0.054 

21  30  53.89 

|Wed. 

18 

21  49  16.66 

9.771 

18  11     1.8 

+50.74 

14  26.21 

0.085 

21  34  50.45 

Thur. 

14 

21  53  10.78 

9.740 

12  50  37.8 

51.26 

14  23.78 

0.116 

21  38  47.00 

Prid. 

15 

21  57    4.15 

9.710 

12  80     1.4 

51.76 

14  20.60 

0.146 

21  42  43.55 

Sat. 

16 

22    0  56.80 

9.680 

12    9  18.1 

+52.25 

14  16.70 

0.176 

21  46  40.10 

SUN. 

17 

22    4  48.76 

9.651 

11  48  13.2 

52.73 

14  12.10 

0.205 

21  50  36.66 

Moo. 

16 

22    8  40.03 

9.693 

11  27    2.0 

53.19 

14    6.82 

0.233 

21  54  33.21 

Tuea. 

19 

22  12  80.63 

9.595 

11    5  40.1 

+53.63 

14    0.87 

0.261 

21  58  29.76 

Wed. 

20 

22  16  20.58 

9.568 

10  44    7.8 

54.05 

13  54.26 

0.288 

22     2  26.32 

Thur. 

21 

22  20    9.89 

9.542 

10  22  25.5 

54.46 

13  47.02 

0.314 

22    6  22.87 

Prid. 

22 

22  23  58.59 

9.517 

10    0  33.5 

+54.85 

13  39.16 

0.339 

22  10  19.43 

Sat. 

28 

22  27  46.68 

9.49Q 

9  38  32.4 

55.23 

13  30.70 

0.364 

22  14  15.98 

SUN. 

24 

22  31  34.18 

9.468 

9  16  22.5 

55.58 

13  21.65 

0.388 

22  18  12.53 

Mod. 

25 

22  85  21.11 

9.444 

8  54    4.2 

+55.92 

13  12.03 

0.412 

22  22    9.08 

Tuca. 

26 

22  39    7.49 

9.421 

8  31  37.9 

56.25 

13     1.86 

0.435 

22  26     5.63 

Wed. 

27 

22  42  58.84 

9.399 

8    9    4.0 

56.56 

J2  51.15 

0.457 

22  30    2.19 

Thur. 

28 

22  46  38.65 

9.377 

7  46  22.9 

56.85 

12  89.91 

0.479 

22  33  58.74 

Pnd. 

29 

22  50  23.44 

9.356 

S.    7  28  35.2 

+57.13 

12  28.15 

0.500 

22  37  55.29 

VonL— The 
The 

Moidlamttar  for  mc 
■i«B -4- prefixed  to  tl 
laenaaliis. 

Ml  noon n 
le  hourly 

my  be  Msnmed  the  seme  ae  thi 
Dhoneeof  declination  indioat^a 

kt  for  apparent  1 
that  aonth  deoll 

loon. 
natfona 

Diit  for  1  hoar. 
+  9-.85*)6. 
(Table  HL) 
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AT  GBEENWIOH  MEAN  NOON. 

THE  SUN*S 

1 

•s 

1 

1 
2 
3 

1 
1 

1 

LogMlthn 

of  the 

Redinsyeetor 

of  the 

Berth. 

Dili:  for 
IHonr. 

MeuiTlme 

of 

Sidereel  Noon. 

TRUB  LONOITUDB. 

DUr.  for 
IHonr. 

LATITUDB. 

X 

X' 

32 
33 
34 

312  53  38!0 

313  54  30.4 

314  55  21.6 

53  48'^6 

54  40.9 

55  32.0 

15Q.21 
152.16 
152.10 

-0!'29 
0.40 

0.48 

9.9937475 
9.9938151 
9.9938839 

+27.9 

28.4 
29.0 

h      m       ■ 

3  11  56.69 
3    8    0.78 
3    4    4.87 

4 
5 
6 

35 
36 
37 

315  56  11.5 

316  56  59.9 

317  57  46.7 

56  21.7 

57  10.0 
57  56.7 

152.04 
151.98 
151.92 

-  0.53 
0.56 
0.55 

9.9939541 
9.9940258 
9.9940990 

+29.6 
30.2 
30.8 

3    0    8.96 
2  56  13.05 
2  52  17.15 

7 
6 
9 

38 
39 
40 

318  58  31.9 

319  59  15.6 

320  59  57.7 

58  41.8 

59  25.4 

60  7.4 

151.85 
151.79 
151.72 

-0.51 
0.45 
036 

9.9941738 
9.9942502 
9.9943283 

+31.5 
32.2 

32.9 

2  48  21.24 
2  44  25.33 
2  40  29.42 

10 
11 
12 

41 
42 
43 

322  0  38.1 

323  1   16.8 

324  1  53.9 

0  47.6 

1  26.2 

2  3.2 

151.65 
151.58 
151.51 

-  0.26 

0.14 

-0.01 

9.9944083 
9.9944904 
9.9945746 

+33.7 
34.6 
35.5 

2  36  33.51 
2  32  37.60 
2  28  41.69 

13 
14 

15 

44 
45 
46 

325  2  29.4 

326  3    3.2 

327  3  35.4 

2  38.6 

3  12.3 
3  44.4 

151.44 
151.37 
151.31 

+  0.13 
0.25 
0.36 

9.9946610 
9.9947495 
9.9948400 

+36.4 
37.2 
38.1 

2  24  45.78 
2  20  49.87 
2  16  53.96 

16 
17 
18 

47 
46 
49 

328  4    6.1 

329  4  35.4 

330  5    3.3 

4  15.0 

4  44.2 

5  12.0 

151.25 
151.19 
151.13 

+  0.46 
0.54 
0.58 

9.9949325 
9.9950272 
9.9951240 

+39.0 
39.9 
40.7 

2  12  58.05 
2    9    2.14 
2     5     6.23 

19 
20 
21 

50 
51 
52 

331  5  29.7 

332  5  54.7 

333  6  18.3 

5  38.3 

6  3.1 
6  26.6 

161.07 
151.01 
150.95 

+  0.59 
0.57 
0.52 

9.9952227 
9.9953232 
9.9954254 

+41.5 
42.2 
42.9 

2     1    10.32 
1  57  14.41 
1  53  1851 

22 
23 
24 

53 
54 
55 

334  6  40.4 

335  7     1.2 
386    7  20.6 

6  48.6 

7  9.3 
7  28.6 

150.89 
150.83 
150.77 

4-  0.45 
0.35 
0.23 

9.9955292 
9.9956343 
9.9967405 

+43.5 
44.0 
44.5 

1  49  22.60 
1  45  26.69 
1  41  30.78 

25 
26 

27 

28 

56 
57 

58 
59 

337  7  38.5 

338  7  54.9 

339  8    9.7 

340  8  22.9 

7  46.4 

8  2.7 
8  17.4 
8  30.5 

150.71 
150.65 
150.58 
150.51 

+  0.10 

-0.03 

0.16 

0.28 

9.9958478 
9.9969559 
9.9960648 
9.9961744 

+44.9 
45.2 
45.5 
45.8 

1  37  34.88 
1  33  38.98 
1  29  43.07 
1  25  47.17 

29 

60 

341     8  34.4 

8  41.9 

150.44 

-0.39 

9.9962844 

+46.0 

1  21  51.26 

Hoe 

the 

nnmben  in  oolanm 
meui  equinox  of  Je 

unary  0*.0. 

I  to  the  tT\ 

ae  equinox  of  1 

^hedete;  incolm 

nnX'.tD 

DUL  for  1  Hoar, 
—  9«.8296. 
(Table  n.) 
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1 

GREENWICH  MEAN  TIME. 

« 

4 

THE  MOON'S 

1 

1 

BSIODIAIIXTSB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AGS. 

yU 

HldBiffhi. 

Koon. 

Din.  for 
IHoor. 

Midnight. 

Diff.  for 
1  Hoar. 

HeridUn  of 
Greenwioh. 

Dim  for 
1  Hoar. 

Noon. 

1 

16     LO 

15  54.9 

58'  40.2 

-r.8i 

58  17.7 

-1.93 

1    18.7 

m 
2.22 

d 
1.1 

2 

15  48.4 

15  41.8 

57  54.0 

2.01 

57  29.6 

2.04 

2  10.3 

2.08 

2.1 

3 

15  35.1 

15  28.5 

57     5.0 

2.04 

56  40.7 

1.99 

2  58.4 

1.94 

3.1 

4 

15  22.1 

15  16.0 

56  17.2 

-1.91 

55  55.0 

-1.79 

3  44.0 

1.86 

4.1 

5 

15  10.4 

15    5.3 

55  34.3 

1.65 

55  15.5 

1.48 

4  27.9 

1.81 

5.1 

6 

15    0.7 

14  56.8 

54  58.8 

1.29 

54  44.5 

1.09 

5  11.2 

1.80 

6.1 

7 

14  53.6 

14  51.1 

54  32.7 

-0.88 

54  23.4 

-0.66 

5  54.6 

1.82 

7.1 

8 

14  49.3 

14  48.2 

54  16.8 

0.44 

54  12.8 

-0.23 

6  38.9 

1.88 

8.1 

9 

14  47.8 

14  48.1 

54  11.4 

-0.01 

54  12.5 

+0.20 

7  24.7 

1.94 

9.1 

10 

14  49.1 

14  50.7 

54  16.1 

+0.40 

54  22.0 

+0.58 

8  12.2 

2.01 

10.1 

11 

14  52.9 

14  55.6 

54  30.0 

0.75 

54  40.0 

0.90 

9     1.2 

2.07 

11.1 

12 

14  58.8 

15    2.4 

54  51.7 

1.04 

55    4.9 

1.16 

9  51.5 

2.11 

12.1 

13 

15    6.3 

15  10.5 

55  19.4 

+1.25 

55  34.8 

+1.31 

10  42.3 

2.12 

13.1 

14 

15  14.9 

15  19.4 

55  60.9 

1.36 

56    7.5 

1.39 

11  32.9 

2.10 

14.1 

15 

15  24.0 

15  28.6 

56  24.3 

1.40 

56  41.0 

1.38 

12  22.9 

2.06 

15.1 

16 

15  33.0 

15  37.3 

56  57.3 

+1.34 

57  13.1 

+1.29 

13  12.1 

2.03 

16.1 

17 

15  41.4 

15  45.4 

57  28.3 

1.23 

57  42.7 

1.16 

14    0.6 

2.01 

17.1 

18 

15  49.0 

16  52.4 

57  56.1 

1.08 

58    8.5 

1.00 

14  48.9 

2.02 

18.1 

19 

15  55.5 

15  58.3 

58  20.0 

+0.91 

58  30.4 

+0.83 

15  37.8 

2.06 

19.1 

20 

16    0.9 

16    3.2 

58  39.8 
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22  29 
22  31 
22  34 
22  36 


38.90 

9.3346 

S.li 

58.82 

9.3996 

1( 

18.44 

9.3944 

1< 

37.75 

9.3193 

1( 

56.76 

9.3143 

1( 

15.47 

9.3009 

I 

33.87 

9.3049 

L 

51.97 

9.9991 

h 

9.76 

9.9940 

h 

27.25 

9.9889 

1. 

44.43 

9.9638 

h 

1.31 

9.9788 

h 

17.89 

8.9737 

h 

34.16 

9.9687 

h 

50.13 

9.9637 

h 

5.80 

9.9586 

V 

21.16 

h 

36.22 

9J9485 

i; 

50.98 

9.9436 

IJ 

5.44 

9.9366 

i; 

19.60 

9.9336 

K 

33.46 

9.9966 

i; 

47.03 

9.9937 

h 

0.30 

9.9188  '      1 

13.28 

9.9139 

S.l 

6  42  15.4 

6  33  21.0 
6  24  21.1 
6  15  15.7 
6  6  5.0 
56  49.0 
47  27.8 

38  1.5 

28  30.2 

18  54.0 
9  12.9 

59  27.0 
49  36.3 

39  41.0 

29  41.2 

19  37.0 
9  28.4 

59  15.4 
3  48  58J2 
3  38  36.9 
3  28  11.5 
3  17  42.1 
.3  7  8.8 
2  56  31.7 
2  45  50.9 


6.383 

6.503 
6.693 
6.749 
6.660 
6.977 
7.099 
7.905 
7.317 
7.«9 
7.540 
7US40 
7.757 
7.864 
7.968 
8.073 
8.176 
8.977 
8.378 
8.477 
8.675 
8.679 
8.767 


6.600 
8.969 
9.044 
9.134 
9.999 
9.310 
9.396 
9.480 
9.568 
9.644 
9.796 
9.806 
9.883 
9.950 
104)33 
10.107 
10.180 
10.959 
10.391 
10.380 
10.457 
10.533 
10.587 
10.649 
10.710 
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OBBBNWIOH  MEAN  TIMB. 


PHASES  OF  THE  MOON. 


d  h  in 

3>  PirBt  Quarter Feb.        7  8  58.0 

O  Full  Mood 15  10  17.0 

C   Last  Quarter .      22  11  55.1 


fl       h 
C  Apogee Feb.       9      0.7 

C  Perigee 24      1.7 
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XIII. 


GEEENWICH  ME  AW  TIME. 

LUNAB  DISTANCES. 

• 

«1 

Hame  Mid  DireotloB 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

VP». 

P.  L. 
of 

IK^ 

P.  L. 
of 

^ 

of  ObjMt. 

Biff. 

Diff. 

Diff 

Diff. 

1 

Sow 

W. 

14  58'  41 

9715 

16  35    X 

97» 

18  11'    & 

9736 

19  47     6 

9740 

a  Arietis 

E. 

69  30  37 

9533 

67  50    9 

9651 

66  10    6 

9570 

64  30  30 

9500 

Aldebanm 

E. 

100  19  28 

9350 

98  34  55 

9373 

96  50  42 

9388 

95    6  50 

9403 

2 

Sun 

W. 

27  41  41 

9835 

29  15  36 

9849 

30  49  10 

9860 

32  22  22 

9875 

a  Ariel  is 

E. 

56  19  45 

9704 

54  43  11 

9730 

53    7  11 

9757 

51  31  47 

9786 

Aldebarnn 

E. 

86  32  55 

9481 

84  51  15 

9407 

83    957 

9513 

81  29    2 

9530 

3 

Sow 

W. 

40    2  53 

9063 

41  33  52 

9081 

43    4  29 

9906 

44  34  44 

3016 

a  Arietis 

E. 

43  44  33 

9040 

42  13  16 

9087 

40  42  47 

3090 

:«  13  10 

3073 

Aldebaran 

E. 

73  10  10 

9619 

71  31  32 

9690 

69  53  17 

9646 

68  15  24 

9663 

4 

Su« 

W. 

52    0  33 

3103 

53  28  39 

3110 

54  56  25 

3137 

56  23  50 

3153 

aPejasi 

W. 

29    2  31 

5993 

29  56  35 

4990 

30  53  31 

4800 

31  53    0 

4645 

Mars 

W. 

18    8  20 

3101 

19  36  28 

3105 

21     4  31 

3111 

22  32  27 

3110 

Alilebaran 

E. 

60  11  32 

9744 

58  35  51 

9760 

57    0  30 

9775 

55  25  29 

9706 

Pollux 

E. 

104  22  58 

9770 

102  47  51 

9786 

101   13    5 

9601 

99  38  39 

9616 

5 

Sow 

W. 

63  36    9 

3931 

65     1  42 

3945 

66  26  58 

3950 

e7  51  57 

3974 

at  Pe^nsi 

W. 

37  20    3 

4107 

38  29  58 

4037 

39  41     1 

3075 

40  53    5 

3099 

Mars 

W. 

29  49  11 

3173 

31  15  52 

3185 

32  42  19 

3106 

34    8  33 

3906 

Vewus 

W. 

18  15  26 

3436 

19  37    2 

3496 

20  58  49 

3499 

22  20  41 

3491 

Ald<*l>aran 

E. 

47  35  18 

9663 

46    2  12 

9877 

44  29  24 

9801 

42  56  53 

9909 

Pollux 

E. 

91  51  12 

9687 

90  18  37 

9901 

88  46  19 

9014 

87  14  18 

9997 

6 

Sun 

W. 

74  52  56 

3337 

76  16  25 

3348 

77  39  41 

3350 

79    2  44 

3369 

a  Pegasi 

W. 

47    4  59 

3736 

48  21     8 

3700 

49  37  45 

3687 

50  54  46 

3668 

Mars 

W. 

41  16  22 

3961 

42  41  19 

3979 

44    6    3 

3989 

45  30  35 

3999 

Venus 

W. 

29    9  44 

3436 

30  31  20 

3441 

31  52  50 

3447 

33  14  13 

3453 

Aldebaran 

E. 

35  18  17 

9964 

33  47  19 

9974 

32  16  34 

9085 

30  46    3 

9996 

Pollux 

E. 

79  38    7 

9986 

78    7  37 

9907 

76  37  20 

3007 

75    7  16 

3017 

7 

Sun 

W. 

85  55  15 

3414 

87  17  16 

3499 

88  39    8 

3498 

90    0  53 

3434 

a  Pegasi 

W. 

57  24  36 

3509 

58  43  19 

3581 

60    2  14 

3571 

61  21  20 

3661 

Mars 

W. 

52  30  45 

3331 

53  54  21 

3338 

55  17  49 

3345 

56  41    9 

3351 

Venus 

W. 

39  59  33 

3481 

41  20  18 

3486 

42  40  58 

3400 

44   1  as 

3496 

Pollux 

E. 

67  39  49 

3060 

66  10  51 

3068 

64  42    2 

3075 

63  13  22 

3069 

Saturn 

E. 

91  57  57 

9997 

90  27  41 

3005 

88  57  34 

3011 

87  27  35 

3017 

8 

Sun 

W. 

96  48    3 

3458 

98    9  14 

3461 

99  30  22 

3463 

100  51  27 

3466 

a  Pegasi 

W. 

67  59    9 

3595 

69  19    6 

3510 

70  39    9 

3513 

71  59  19 

3507 

Mars 

W. 

(53  36  23 

3371 

64  59  13 

3374 

66  21  59 

337S 

e7  44  43 

3378 

Venus 

W. 

50  43  24 

3510 

52    3  37 

3519 

53  2:3  48 

3514 

54  43  57 

3515 

!  Pollux 

E. 

55  51  54 

3100 

54  23  55 

3114 

52  56    2 

3118 

51  26  14 

3191 

Saturn 

E. 

79  59  12 

3038 

78  29  46 

3040 

77    023 

3043 

75  31     3 

3045 

Regulus 

E. 

91  31     4 

3079 

90    2  20 

3074 

88  33  39 

3076 

87    5    0 

3078 

9 

Sun 

W. 

107  36  29 

3468 

108  57  29 

3467 

no  18  30 

3465 

111  39  33 

3463 

Venus 

W. 

61  24  38 

3519 

62  44  49 

3510 

64    5    2 

3507 

65  25  18 

3505 

a  Arietis 

W. 

a5    5  48 

3550 

36  25  17 

3516 

37  45  23 

3487 

39    6    2 

3459 

Pollux 

E. 

44  10  13 

3136 

42  42  47 

3138 

41   15  24 

3141 

39  48    4 

3143 

Saturn 

E. 

68    4  45 

3046 

66  35  29 

3045 

65    6  12 

3043 

63  36  53 

3049 

XIV. 
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GBBBNWIOH  MEAK  TIME. 

LUNAR  DI8TAKCE8. 

i. 

e  0 

Kaai«MdDirwtlon 

WdnighL 

P.L. 

of 

Diff. 

XVlu 

P.L. 

of 
Diff. 

XVUlh 

P.L. 

of 
DiA 

9793 

xxi»>. 

P.L. 

of 

Diff. 

I       Son 

W. 

21^^ 

vm 

22  5751 

9778 

2I  32  4^' 

26    725 

98W 

oArietw 

E. 

62  51  21 

9611 

61  12  41 

9633 

59  34  31 

9656 

57  56  52 

9680 

Akkbanm 

E!. 

93  23  19 

9418 

91  40  10 

9433 

89  57  23 

9449 

88  14  58 

9466 

1    a  ,  Snif 

W. 

33  55  13 

9899 

35  27  42 

9910 

36  59  48 

mn 

38  3132 

9946 

'  aArietis 

E. 

49  57    0 

9615 

48  22  52 

9645 

46  49  23> 

9678 

45  16  86 

9919 

1  Aldebftran 

E. 

79  48  30 

9M6 

78    8  21 

9563 

76  28  35 

9S79 

74  49  11 

9906 

3     Sow 

W. 

46    4  37 

3034 

47  34    8 

3061 

49    3  18 

9969 

50  32    6 

9686 

;          aArietis 

E. 

37  44  28 

3191 

36  16  44 

3173 

34  50    3 

900 

33  24  29 

9983 

AldelMFUi 

E. 

66  37  54 

9679 

65    0  46 

9696 

6324    0 

9ni 

61  47  35 

9798 

1    4 

Sow 

W. 

57  50  56 

3169 

59  17  42 

9185 

60  44    9 

9900 

62  10  18 

3915 

[ 

aPegafri 

W. 

32  54  46 

4605 

33  58  34 

4383 

35    4  11 

4978 

36  11  24 

4186 

, 

MiRS 

W. 

24    0  13 

3199 

25  27  47 

3140 

26  55    8 

3151 

28  22  16 

3189 

AJdebanui 

E. 

53  50  48 

9605 

52  16  27 

9890 

50  42  25 

9685 

49    8  42 

9649 

Pollux 

E. 

98    4  32 

9631 

96  30  44 

9845 

94  57  15 

9850 

93  24    4 

9874 

5  '  Sun 

W. 

69  16  39 

3966 

70  41     5 

3300 

72    5  16 

3313 

73  29  13 

3995 

;  aPegiwi 

W. 

42    6    2 

3875 

43  19  47 

38n 

44  34  15 

•  3797 

45  49  90 

3765 

1        1  Mam 

W. 

35  34  33 

3990 

37    0  19 

9881 

38  25  52 

3941 

39  51  13 

9951 

.               Vk!VOS 

W. 

23  42  34 

3499 

25    4  26 

9499 

26  26  16 

3497 

27  48    2 

9431 

,  Akleharan 

,E. 

41  24  38 

9916 

39  52  39 

9998 

38  20.56 

9941 

36  49  29 

9953 

1  PoUiix 

E. 

85  42  33 

9039 

84  11     4 

9961 

82  39  50 

9963 

81    8  51 

9975 

6  j  Soif 

W. 

80  25  36 

3379 

81  48  16 

3388 

83  10  46 

3398 

84  33    5 

9406 

.  aPegasi 

W. 

52  12    9 

3649 

53  29  51 

3699 

54  47  51 

3618 

56    6    6 

3604 

Mam 

W. 

46  54  56 

3300 

48  19    7 

3306 

49  43    9 

3317 

51    7    1 

3394 

Vkhos 

W. 

:i4  35  30 

3459 

35  56  40 

3464 

37  17  44 

3470 

38  38  42 

9476 

'        '  Aldelmnui 

E. 

29  15  45 

3006 

27  45  39 

3015 

26  15  45 

3695 

24  46    8 

3034 

1           Pollux 

E. 

73  37  24 

3096 

72    7  44 

3035 

70  38  15 

3044 

69    8  57 

3069 

7     Sow 

W. 

91  22  31 

9440 

92  44    2 

3445 

94    528 

9460 

95  26  48 

3454 

aPegMi 

W. 

i}Q  40  37 

3S63 

64    0    3 

3545 

65  19  37 

3698 

66  39  19 

3631 

,        1  Mass 

W. 

58    4  22 

3366 

59  27  29 

3360 

60  50  31 

3964 

62  13  29 

9367 

'  Vknm« 

W. 

45  22    3 

3498 

46  42  29 

3609 

48    2  51 

9506 

49  23    9 

9508 

Pollux 

E. 

61  44  50 

3088 

60  16  26 

3094 

58  48    9 

9090 

57  19  58 

9106 

j   SATintN 

E. 

a5  57  43 

3099 

84  27  57 

3096 

82  58  17 

9030 

81  28  42 

9034 

8  1  Svn 

W. 

102  12  29 

3468 

103  33  29 

3468 

104  54  29 

9488 

106  15  29 

3468 

j  aPegsri 

W. 

73  19  35 

3S09 

74  39  57 

9497 

76    0  25 

3491 

77  20  59 

9487 

1  Mam 

W. 

69    7  25 

3379 

70  30    6 

3370 

71  52  46 

3379 

73  15  26 

9379 

'       .  Vkhus 

W. 

56    4    5 

3515 

57  24  13 

3515 

58  44  21 

3515 

60    4  29 

3614 

Pollux 

E. 

50    0  30 

3194 

48  32  50 

3198 

47    5  14 

3131 

45  37  42 

9193 

1  SMTvmn 

E. 

74     1  46 

3046 

72  32  30 

3047 

71    3  15 

3047 

69  34    0 

9047 

Regulus 

E. 

85  36  23 

30T9 

84    7  48 

3080 

82  39  14 

3081 

81  10  41 

9081 

9  {  Suit 

W. 

113    0  38 

3461 

114  21  46 

3458 

115  42  57 

3454 

117    4  12 

9450 

i  Vkwds 

W. 

66  45  37 

3501 

68    6    0 

3408 

69  26  26 

3494 

70  46  57 

9489 

1          a  Arictitf 

W. 

40  27  12 

3433 

41  48  51 

3410 

43  10  56 

3388 

44  33  26 

9367 

'          PoUux 

E. 

38  20  46 

3145 

36  53  31 

3148 

35  26  20 

9151 

33  59  12 

9196   ' 

SATumif 

E. 

62    7  32 

9039 

6038    8 

3096 

59    8  40 

3693 

57  39    8 

9030 

1 

1 
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GBBEIJJWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

ll 

NMneMdDiMOtioii 

Noon. 

P.L. 
of 

UP*. 

P.L. 
of 

Vlh. 

P.L. 
of 

DD^ 

P.L. 
of 

1* 

of  01:(|«et. 

Diff. 

Dlff. 

Diff. 

Diff. 

9 

Regulus 

E. 

794i    g 

3060 

78  13  34 

3079 

riUsS 

3078 

7I162S 

3075 

10 

Sail 

W. 

118  25  32 

3446 

119  46  56 

3441 

121    8  26 

3436 

122  30    2 

3431 

Vkwub 

W. 

72    7  33 

3484 

73  28  15 

3479 

74  49    3 

3473 

76    9  57 

3467 

a  ArietiH 

W. 

4S  56  20 

3348 

47  19  36 

3330 

48  43  13 

3813 

50    7  10 

3995 

SikTURR 

E. 

56    9  32 

3096 

54  39  51 

3091 

53  10    4 

3016 

51  40  11 

3010 

Regulus 

E. 

67  52  28 

3059 

66  23  28 

3065 

64  54  23 

3050 

63  25  12 

3045 

11 

Suw 

W. 

129  19  44 

3397 

130  42    4 

3389 

132    4  33 

3381 

133  27  11 

3373 

Vehus 

W. 

82  56  23 

3430 

84  18    6 

3499 

85  39  58 

3413 

87    2    0 

3404 

a  Arietift 

W. 

57  11  38 

3910 

58  37  25 

3905 

60    3  28 

3101 

61  29  48 

3177 

AlHebarau 

W. 

24  22  28 

3090 

25  52  16 

3011 

27  22  15 

3001 

28  52  26 

9999 

Saturn 

E. 

44    8  57 

9970 

42  38  18 

9971 

41     7  29 

9964 

39  36  31 

9956 

Regulus 

E. 

55  57  32 

3014 

54  27  36 

3006 

52  57  31 

9998 

51  27  16 

9991 

12 

VElfU8 

W. 

93  54  49 

3356 

9Si  17  57 

3345 

96  41  17 

3333 

98    4  50 

3393 

a  Arietis 

W. 

68  45  33 

3110 

70  13  30 

3097 

71  41  48 

3086 

73  10  11 

3079 

Aldeboran 

W. 

36  26  14 

9945 

37  57  36 

9935 

39  29  11 

9994 

41     0  59 

9915 

SATDRIf 

E. 

31  59    4 

9919 

30  27     1 

9903 

28  54  46 

9894 

27  22  19 

9884 

Regius 
Spica 

E. 

43  53  31 

9949 

42  22  14 

9939 

40  50  45 

9931 

39  19    5 

9991 

E. 

97  51  23 

9973 

96  20  37 

9964 

94  49  39 

9954 

93  18  28 

9944 

13 

a  Arietis 

W. 

80  36  23 

3010 

82    6  23 

9998 

83  36  38 

9986 

a5    7    8 

9974 

Aldebaran 

W. 

48  43  18 

9661 

50  16  27 

9849 

51  49  51 

9838 

53  23  29 

9898 

Repilus 
Spica 

E. 

31  37  46 

9875 

30    4  55 

9866 

28  31  52 

9857 

26  58  38 

9848 

E. 

85  39  20 

9891 

84    6  50 

9881 

82  34    7 

9870 

81     1  10 

9859 

14 

a  Arietis 

W. 

92  43  17 

9919 

94  15  12 

9908 

95  47  21 

9897 

97  19  44 

9887 

Aldebaran 

W. 

61  15  19 

9770 

62  50  26 

9700 

64  25  47 

9748 

66    1  23 

9737 

Polliix 

W. 

18    8    8 

3060 

19  37    6 

3005 

21    7  12 

9961 

22  38  14 

9993 

Spica 

E. 

73  12  56 

9806 

71  38  36 

9795 

70    4    2 

9786 

68  29  14 

9775    , 

15 

Aldebaran 

W. 

74    3    7 

9681 

75  40  12 

9670 

77  17  32 

9660 

78  55    6 

9649 

Pollux 

W. 

30  23  47 

9788 

31  58  31 

9767 

33  33  42 

9748 

35    9  18 

9rjo 

Spica 

E. 

60  ai  55 
106  35  55 

9795 

58  55  48 

9716 

57  19  29 

9707 

55  42  58 

9698 

Antares 

E. 

9795 

104  49  49 

9713 

103  13  27 

9701 

101  36  49 

9600 

16 

Aldebaran 

W. 

87    6  31 

9597 

88  45  30 

9588 

90  24  42 

9578 

92    4    7 

9S69 

Pollux 

W. 

43  12  48 

9655 

44  50  29 

9641 

46  28  28 

9699 

48    6  44 

9617 

Satorw 

W. 

19    5  23 

9576 

20  44  51 

9565 

22  24  34 

9554 

24    4  32 

9544 

Spica 

E. 

47  37  40 

9660 

46    0    7 

9655 

44  22  26 

9649 

42  44  37 

9644 

Antarea 

E. 

93  30    3 

9638 

91  52    0 

9698 

90  13  43 

9618 

88  35  13 

9609 

17 

Pollux 

W. 

56  22    2 

9561 

58    1  50 

9551 

59  41  52 

9549 

61  22    7 

9533 

Saturw 

W. 

32  27  41 

9498 

34    8  57 

9489 

35  50  25 

9489 

37  32    4 

9473 

Re^iliiB 
Spica 

W. 

20  21  45 

9559 

22     1  37 

9545 

23  41  48 

9539 

25  22  17 

9590 

E. 

34  34  21 

9635 

32  56  13 

9637 

31  18    8 

9641 

29  40    9 

9649 

Antares 

E. 

80  19  36 

9565 

78  39  53 

9557 

76  59  59 

9550 

75  19  55 

954:< 

Jupiter 

E. 

103  41  50 

9578 

102    2  25 

9569 

100  22  47 

9560 

98  42  57 

9551 

18 

Pollux 

W. 

69  46  27 

9491 

71  27  53 

9483 

73    9  30 

9475 

74  51  18 

9468 

Saturn 

W. 

46    3    8 

9436 

47  45  52 

9499 

49  28  46 

9499 

51  11  50 

9415 

XVL 
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1 

i                                           ORKBlfWIOH  MEAN  TIMB. 

LUNAB  DISTANCES. 

1 

1 

P.L. 

P.L. 

F.L. 

P.L. 

NMMMdOlfMltaa 

Midnight. 

Diff. 

XVb. 

of 
Dlft 

Avm«»- 

of 
Dlif. 

XXP>. 

of 
DHL 

. 

Raguhi. 

E. 

73  47  4S 

3073 

72"  18  59 

3970 

78  50  13 

3067 

69  21  23 

3063 

1 

'  10 

8oif 

W. 

123  51  44 

.    3495 

125  13  32 

3418 

126  35  28 

3411 

127  57  32 

3404 

Vsitut 

W. 

77  30  58 

3460 

78  52    7 

3463 

80  13  24 

0446 

81  34  49 

3438 

1 

aArietis 

W. 

51  31  27 

3979 

52  56    3 

3964 

54  20  57 

aM6 

55  46    9 

3934 

' 

SATumn 

E. 

50  10  11 

3006 

48  40    4 

9996 

47    9  49 

9993 

45  39  27 

9986 

I 

Regulufl 

E. 

61  55  55 

3039 

60  26  31 

3093 

58  56  59 

3997 

67  27  20 

3090 

11 

Self 

W. 

VM  49  58 

3305 

im  12  54 

3356 

137  36     1 

3346 

138  59  19 

3337 

1 

Vsifcs 

W. 

88  24  12 

3395 

89  46  34 

3366 

91    9    7 

3375 

92  31  52 

3365 

or  Arietifl 

W. 

62  56  25 

3163 

64  23  18 

3150 

65  50  27 

3137 

67  17  52 

3194 

Aldebann 

W. 

30  22  49 

9963 

31  53  23 

9974 

33  24    8 

9986 

34  55    5 

9966 

Satdkii 

E. 

38    5  23 

9946 

36  34    5 

9939 

35    236 

9031 

33  30  56 

9991 

Regalus 

E. 

49  56  52 

9963 

48  26  18 

9974 

46  55  33 

9965 

45  24  37 

9958 

!.2 

VssfUB 

W. 

99  28  35 

3819 

100  52  33 

3301 

102  16  43 

3990 

103  41    6 

3978 

a  Arietis 

W. 

74  38  55 

3060 

76    7  54 

3047 

77  37    8 

3034 

79    638 

3099 

Aldebnnui 

W. 

42  32  59 

9904 

44    5  13 

9693 

45  37  41 

9669 

47  10  23 

9679 

Satorh 

E. 

25  49  40 

9675 

24  16  49 

9666 

22  43  45 

9666 

21   10  29 

9645 

. 

Reirulufl 

E. 

37  47  13 

9919 

36  15    9 

9909 

34  42  53 

9693 

33  10  25 

9684 

8|>ica 

E. 

91  47    5 

9934 

90  15  29 

90» 

88  43  39 

9919 

87  11  36 

9909 

13 

oArietiB 

W. 

m  37  53 

9969 

88    8  53 

9961 

89  40    7 

9940 

91   11  35 

9990 

Aldebaran 

W. 

54  57  21 

9616 

56  31  28 

9606 

58    550 

9793 

59  40  27 

9789 

Reirulus 

8pK» 

E. 

25  25  12 

9640 

23  51  36 

9833 

22  17  51 

9896 

20  43  57 

9890 

E. 

79  27  59 

9646 

77  54  34 

9638 

76  20  55 

9797 

74  47    2 

9817 

14 

a  Arietis 

W. 

•16  52  20 

9877 

100  25    8 

96U7 

101  58    9 

9668 

103  31  22 

9849 

Aldebarao 

W. 

67  37  14 

9795 

69  13  20 

9714 

70  49  41 

9763 

72  26  17 

9689 

Pollux 

W. 

24  10    4 

9690 

25  42  36 

9660 

27  15  46 

9633 

28  49  31 

9609 

1 

Spica 

E. 

(i6  54  13 

9764 

65  18  58 

9754 

63  43  30 

9744 

62    7  49 

97» 

1 
15 

Aldebaran 

W. 

80  32  55 

9638 

82  10  58 

9696 

8:)  49  15 

9618 

85  27  46 

9607 

Pollux 

W. 

36  45  18 

9713 

38  21  40 

9696 

39  58  23 

9683 

41  35  26 

9689 

Spicii 

E. 

54    6  16 

9689 

52  29  22 

9669 

50  52  18 

9675 

49  15    4 

9687 

Aiitares 

E. 

99  59  56 

9660 

98  22  49 

9669 

96  45  28 

9660 

95    7  53 

9646 

16 

Aldebaran 

W. 

93  43  45 

9569 

95  23  36 

9560 

97    3  40 

9541 

98  43  56 

9539 

1  Pollux 

W. 

49  45  16 

9604 

51  24     5 

9603 

53    3    9 

9663 

54  42  28 

9679 

1  Batoen 

W. 

25  44  44 

9535 

27  25    9 

9585 

29    5  47 

9616 

30  46  38 

9607 

i       ,  Spica 

E. 

41     6  42 

9640 

39  28  41 

9637 

37  50  36 

9635 

36  12  29 

9635 

■  Aiitares 

1 

E. 

86  56  30 

9600 

85  17  35 

9591 

83  38  27 

9569 

81  59    7 

9574 

17     Pollux 

W. 

63    235 

90d4 

64  43  15 

9515 

6624    7 

9507 

68    5  11 

9496 

S?ATUlUf 

W. 

39  13  55 

9465 

40  55  57 

9458 

42  38  10 

9460 

44  20  34 

9443 

!  Regulus 

W, 

27    3    2 

9510 

28  44     1 

9M0 

30  25  14 

9491 

32    6  40 

9489 

Hpicii 

E. 

28    220 

9666 

26  24  44 

9679 

24  47  26 

9691 

23  10  34 

9716  ' 

'        ;  Aotnrefl 

E. 

TS  39  41 

9535 

71  59  17 

9698 

70  18  43 

9599 

68  38    0 

9SI5 ; 

1          1  JoPtTSA 

E. 

97    2  55 

9643 

95  22  42 

9696 

93  42  19 

9098 

92     1  45 

9591   1 

;  18     JMlnx 

W. 

76  33  16 

9460 

78  15  23 

9466 

79  57  40 

9448 

61  40    6 

9443 

I  Satorii 

! 

W. 

52  55    4 

9406 

54  38  27 

9400 

56  21  59 

58    5  39 

9391 

36 
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GBEENWIOH  MEAN  TIME. 

LUNAR  DI8TAIICE8. 

• 
5j 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Name  and  DlrecUon    1 

Noon. 

of 

Ulh. 

of 

VP*- 

of 

DP". 

of 

of  Object. 

f 

IMft 

Diff. 

Diff. 

Diff. 

18 

Regulns 

W, 

33  48  19 

9*ni 

O           /          // 

35  30  10 

9465 

37  12  12 

9468 

38  5425 

MSO 

Antares 

E. 

66  57    8 

9510 

65  16    8 

9504 

63  35    1 

9489 

61  53  46 

9484 

Jupiter 

E. 

90  21     1 

9M3 

88  40    6 

9506 

86  59    1 

9400 

85  17  47 

9483' 

19 

Pollux 

W. 

83  22  40 

9438 

85    5  23 

9431 

86  48  14 

9«5 

88  31  13 

94» 

Saturn 

W. 

59  49  27 

9384 

61  33  24 

9379 

63  17  29 

9374 

65    1  41 

8368 

Regiitus 

W. 

47  28     1 

9417 

49  11   12 

9410 

50  54  32 

9405 

52  38    0 

9388 

Antares 

E. 

5^3  26    2 

9475 

51  44  14 

9473 

50    223 

9479 

48  20  30 

9471 

f 

Jd  PITER 

E. 

76  49  19 

um 

75    7  11 

9456 

73  24  55 

9450 

71  42  32 

9445 

a  Aquilffi 

E. 

100    5    4 

3066 

98  35  59 

3043 

97    6  40 

3033 

95  37    8 

3093 

20 

Saturn 

W. 

73  44  33 

9345 

75  29  27 

9340 

77  14  28 

9335 

78  59  36 

9331 

Reguhis 

W. 

61  17  17 

9373 

63     1  30 

9368 

64  45  50 

9364 

66  30  16 

8360 

Antares 

E. 

39  51     2 

9477 

38    9  16 

9481 

36  27  36 

9487 

34  46    4 

9494 

Jupiter 

E. 

63    8  46 

9490 

61  25  40 

9415 

59  42  27 

9411 

57  59    8 

9407 

a  Aqnilee 

E. 

88    7    8 

9996 

86  36  50 

9994 

85    6  30 

9983 

83  36    8 

9909 

SiTN 

E. 

122  26  56 

9703 

120  50  20 

9698 

119  13  38 

9683 

117  36  49 

^ 

21 

Saturn 

W. 

87  46  40 

9319 

89  32  22 

9309 

91  18    9 

9306 

93    4    0 

9803 

Kegiilus 

W. 

75  13  55 

9341 

76  58  55 

9337 

78  44    1 

9333 

80  29  12 

9330 

Spica 

W. 

22  15  31 

9570 

23  55    7 

9536 

25  35  30 

9509 

27  16  32 

9485 

Jupiter 

E. 

49  21     7 

9387 

47  37  14 

9384 

45  53  16 

9380 

44    9  13 

9378 

a  Aquilfe 

E. 

76    4  54 

3014 

74  34  58 

3099 

73    5  12 

3030 

71  35  37 

3849 

Sun 

E. 

109  31  14 

9667 

107  53  50 

9663 

106  16  21 

9600 

104  38  47 

9656 

22 

Regnlus 

W. 

89  16  18 

9815 

91     1  56 

9319 

92  47  38 

9310 

94  33  23 

9307 

Spica 

W. 

35  48  32 

9406 

37  31  56 

9398 

39  15  34 

9380 

40  59  25 

S380 

Jupiter 

E. 

35  27  52 

9363 

33  43  24 

9360 

31  58  52 

2357 

30  14  16 

9355 

a  AqulIflB 

E. 

64  11  56 

3197 

62  44  19 

3151 

61  17  11 

3177 

59  50  34 

8907 

Sun 

E. 

96  29  46 

9640 

94  51  45 

9637 

93  13  40 

9634 

91  35  31 

9639 

23 

Spica 

W. 

49  41  17 

9350 

51  26    4 

9345 

53  10  58 

9340 

54  55  59 

9936 

a  Aquilae 

E. 

52  47  39 

3419 

51  25  36 

3467 

50    4  35 

3596 

48  44  42 

3598 

SlfN 

E. 

83  23  58 

9690 

81  45  30 

9618 

80    7    0 

9617 

78  28  28 

9615 

24 

Spica 

W. 

63  42  14 

9393 

65  27  40 

9391 

67  13    9 

9390 

68  58  40 

9318 

Antares 

W. 

18  52  41 

9689 

20  29  35 

9095 

22    7  56 

9575 

23  47  25 

95:<6 

Sun 

E. 

70  15  22 

9610 

68  36  41 

9610 

66  58    0 

9610 

65  19  18 

9610 

25 

Spica 

W. 

77  46  33 

9817 

79  32    8 

9317 

81  17  42 

9318 

83    3  15 

9300 

Antares 

W. 

32  15  24 

9496 

33  58  21 

9415 

35  41  34 

9405 

37  25    1 

9397 

Sun 

E. 

57    5  59 

9614 

55  27  23 

9616 

53  48  50 

9618 

52  10  19 

96:21 

26 

Spica 
Antares 

W. 

91  50  24 

9331 

93  35  39 

9334 

95  20  49 

9337 

97    5  54 

9341 

W. 

46    4  32 

9376 

47  48  41 

9375 

49  32  52 

9375 

51  17    3 

9375 

Jupiter 

W. 

20  38  26 

9350 

22  23  12 

9:i59 

24    7  56 

9355 

25  52  36 

9358 

Sun 

E. 

43  58  46 

9638 

42  20  43 

9643 

40  42  46 

9648 

39    4  56 

9654 

27 

Spica 

W. 

105  49  44 

9367 

107  34    6 

9373 

109  18  19 

9380 

111    223 

9387 

Antares 

w. 

59  57  37 

9385 

61  41  33 

9389 

63  25  24 

9394 

65    9    8 

9398 

Jupiter 

w. 

34  34  37 

9379 

36  18  42 

9384 

38    239 

9380 

39  46  28 

9396 

Sun 

E. 

30  58    4 

9604 

29  21   16 

9704 

27  44  41 

9716 

26    8  22 

9799 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1. 

18 

P.L. 

P.L. 

P.L. 

'P.L. 

Sane  Md  Dire 
RttfolUfl 

OttOB 

Midnight. 

Dur. 

XVb. 

of 
Biff. 

9436 

xvnih. 

of 
Diff. 

XXIh. 

of 
Diir. 

w. 

40  36  48 

MO 

49  19  92 

4l    2    6 

9490 

45  44  59 

9493 

Antares 

E. 

00  13  95 

MSO 

58  30  58 

9486 

56  49  25 

9489 

55    7  46 

9478 

E. 

83  36  94 

MM 

81  54  51 

9480 

80  13    9 

9473 

78  31  18 

9407 

19  J  Pollux 

W. 

90  14  19 

S415 

91  57  33 

9410 

93  40  54 

9405 

95  24  92 

9401 

SATUmK 

W. 

66  46    1 

1964 

68  30  98 

9358 

70  15    3 

9363 

71  59  45 

9340 

Ra£ulu8 

W. 

54  91  37 

mi 

56    5  91 

9380 

57  49  12 

9383 

59  33  11 

9378 

Aniares 

E. 

46  38  36 

M71 

44  56  49 

9470 

43  14  47 

9471 

41  32  53 

9473 

JovmcA 

E. 

70    0    9 

um 

68  17  94 

9434 

66  34  38 

9490 

64  51  45 

9496 

oAquibe 

E. 

94    794 

3016 

92  37  31 

3000 

91    7  30 

9004 

89  37  22 

9000 

90      SATURJf 

W. 

80  44  50 

t39e 

8930    9 

9»4 

84  15  34 

9390 

86    1    4 

9316 

Refulus 

W. 

66  14  48 

93S6 

69  59  96 

9369 

71  44  10 

9348 

7329    0 

9344 

Anuref 

E. 

33    4  49 

9604 

31  93  34 

9516 

29  42  43 

9531 

98    9  13 

9651 

JuFtTBA 

E. 

56  15  43 

9403 

54  39  19 

9300 

52  48  36 

9305 

51    4  54 

9301 

a  AqiiilflD 

E. 

89    546 

9004 

80  35  96 

9007 

79    5  10 

3001 

77  34  59 

3006 

[  Sow 

E. 

115  59  54 

96M 

114  29  53 

9080 

112  45  46 

9675 

HI    833 

9671 

31     SATuaif 

W. 

94  49  55 

9300 

96  35  55 

9006 

98  22    0 

9904 

100    8    9 

9900 

RmuIos 
Spwa 

W. 

89  14  98 

9396 

83  59  49 

9394 

85  45  14 

9390 

87  30  44 

9317 

W. 

98  58    7 

M05 

30  40  10 

9448 

32  22  37 

9433 

84    595 

9419 

1  Jurrrmm 

E, 

4995    6 

9374 

40  40  54 

9371 

36  56.37 

9368 

37  19  16 

9300 

oAquilflD 

E. 

70    6  16 

3066 

68  37  11 

3070 

67    825 

3087 

65  39  59 

3106 

Sun 

E. 

103    1    8 

9008 

101  93  94 

9640 

99  45  36 

9646 

98    7  43 

9643 

»     Rejruloi 
8pica 

W. 

96  19  19 

9004 

98    5    5 

9309 

99  51     1 

9300 

101  37    0 

9996 

W. 

49  43  98 

9373 

44  27  49 

9900 

46  12    5 

9300 

47  56  37 

9355 

J0PtTK& 

E. 

98  99  37 

9393 

96  44  55 

9308 

25    0  11 

9350 

93  15  94 

9348 

a  Aquilv 

E. 

58  94  33 

3940 

56  59  11 

3976 

55  34  31 

3317 

54  10  39 

3389 

Suit 

E. 

89  57  19 

9009 

88  19    4 

9606 

86  40  45 

9094 

85    993 

9699 

93 

Spica 

W. 

56  41    6 

9333 

58  96  17 

9S31 

60  11  32 

9398 

61  56  51 

9396 

a  Aqaile 

E. 

4796    5 

8074 

46    8  50 

3760 

44  53    5 

3855 

43  38  59 

3061 

8m 

E. 

76  49  54 

9014 

75  11  18 

9613 

73  39  41 

9619 

71  54    9 

9611 

94 

SfMM 

W. 

70  44  13 

9317 

79  99  48 

9317 

74  15  23 

9917 

76    0  .58 

9317 

Aji  tares 

W. 

95  97  48 

9604 

27    8  .V» 

9480 

28  50  37 

9450 

30  39  48 

9441 

Sim 

E. 

63  40  37 

9010 

62    1  56 

9611 

60  23  16 

9619 

58  44  37 

9619 

95 

8piea 

W. 

84  48  46 

9391 

86  34  15 

9393 

88  19  41 

93» 

90    5    4 

9397 

Ajitaras 

W. 

39    8  40 

9301 

40  52  28 

9386 

42  36  24 

9381 

44  90  96 

9378 

Suit 

E. 

50  31  59 

9094 

48  53  29 

9896 

47  15  10 

9699 

45  36  55 

9634 

96 

Hpica 

W. 

96  50  54 

9345 

100  35  48 

9350 

102  20  35 

9355 

104    5  14 

9369 

I       1  AiitArefl 

W. 

53     1  14 

9375 

54  45  24 

9377 

56  29  32 

9379 

.58  13  37 

9389 

W. 

97  37  11 

3309 

29  21  41 

9365 

31     6    6 

9309 

,32  .50  2.5 

9374 

;8uif 

E. 

37  97  14 

9000 

35  49  41 

9668 

34  12  18 

9675 

;«  35    5 

9684 

j/7     Bpica 

W. 

119  46  17 

9304 

114  30    0 

9403 

116  13  31 

9411 

117  56  50 

9490 

Aiiteren 

W. 

66  59  46 

9403 

68  36  16 

9400 

70  19  38 

9415 

72    2  51 

9499  1 

W. 

41  m    8 

9403 

43  13  39 

3410 

44  .57    0 

9417 

46  40  II 

9494   1 

1  Son 
1 

E. 

94  39  91 

9744 

22  56  40 

9761 

21  21  21 

9780 

19  46  27 

9603 

1 
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AT  GEEENWIOH  APPARENT  NOON. 

THE  SUN'S 

t 

1 

1 

Sideraal 
Tlmet>f 
Semi- 

Tlln^ 

to  be 

Added  to 

1 

t 
^ 

Apparent 
Right  AMeniloii. 

Diff.for 
1  Hoar. 

Apparent 

Difllfor 
IHoar. 

Semi, 
diameter. 

Paaeing 
MtfUUau. 

Appweot 
Time. 

Diftflir 
IHoor. 

Frid. 

1 

h      m      • 

22  50  25.39 

•  9.355 

S.   7  23  23.2 

+57  J  2 

16 

10.27 

65'!40 

12  28!05 

0.500 

Sat 

2 

22  54     9.64 

9.335 

7     0  29.1 

57.38 

16 

10.03 

65.32 

12  15.78 

0.520 

sxm. 

8 

22  57  53.41 

9.315 

6  37  29.1 

57.62 

16 

9.78 

65.25 

12     3.04 

0.540 

Mon. 

4 

23     1  36.72 

9.1296 

6  14  23.5 

+57.84 

16 

9.53 

65.18 

11  49.83 

0.559 

Tu««. 

5 

23    5  19.57 

9.277 

5  51   12.8 

58.04 

16 

9.28 

65.11 

11  36.16 

0.578 

Wed. 

6 

23    9     1.98 

9.259 

5  27  57.4 

58.23 

16 

9.03 

65.05 

11  22.05 

0.596 

Thur. 

7 

23  12  43.95 

9.241 

5     4  37.7 

+58.40 

16 

8.78 

65.00 

11     7.52 

0.613 

Frid, 

8 

28  16  25.53 

9.225 

4  41   14.1 

58.55 

16 

8.53 

64.95 

10  52.59 

0.629 

Sat 

9 

28  20    6.74 

9.209 

4  17  47.0 

58.69 

16 

8.27 

64.90 

10  37.28 

0.645 

SUN. 

10 

23  23  47.58 

9.194 

3  54   16.8 

+58.81 

16 

801 

64.85 

10  21.61 

0.660 

Mon. 

11 

23  27  28.07 

9.180 

3  30  43.9 

58.92 

16 

7.75 

64.81 

10    5.59 

0.674 

Tues. 

12 

23  31     8e23 

9.167 

3    7    8.6 

59.00 

16 

7.49 

64.76 

9  49.24 

0.687 

Wed. 

13 

23  34  48.09 

9.155 

2  43  31.3 

+59.08 

16 

7.23 

64.72 

9  32.59 

0.699 

Thur. 

14 

23  38  27.68 

9.144 

2  19  52.4 

59.15 

16 

6.97 

64.68 

9  15.67 

0.710 

Frid. 

15 

23  42    7.01 

9.134 

1  56  12.2 

59.20 

16 

6.70 

64.65 

8  58.50 

0.720 

Sat 

16 

23  45  46.11 

9.125 

1  32  31.1 

+59.23 

16 

6.43 

64.62 

8  41.10 

0.799 

SUN. 

17 

23  49  25.01 

9.117 

1     8  49.5 

59.24 

16 

6.16 

6459 

8  23.49 

0.737 

Mon. 

18 

23  53    3.73 

9.110 

0  45    7.7 

59.24 

16 

5.89 

64.56 

8     5.70 

0.744 

Tues. 

19 

23  56  42.29 

9.104 

S.   0  21  25.9 

+59.23 

16 

5.61 

64.54 

7  47.76 

0.750 

Wed. 

20 

0    0  20.71 

9.099 

N.  0    2  15.4 

59.21 

16 

5.33 

64.52 

7  29.68 

0.755 

Thur. 

21 

0    3  59.02 

9.095 

0  25  55.9 

59.17 

16 

5.05 

64.50 

7  11.50 

0.759 

Frid. 

22 

0    7  37.26 

9.09-a 

0  49  35.3 

+59.11 

16 

4.77 

64.49 

6  53.23 

0.762 

Sat 

23 

0  11   15.43 

9.089 

1   13  13.2 

59.04 

16 

4.49 

64.48 

6  34.90 

0.765 

SUN. 

24 

0  14  53.55 

9.088 

1  36  49.3 

58.96 

16 

4.21 

64.47 

6  16.51 

0.766 

Mon. 

25 

0  18  31.64 

9.087 

2     0  23.2 

+58.87 

16 

3.92 

64.47 

5  58.10 

0.767 

Tuee. 

26 

0  22     9.73 

9.087 

2  23  54.7 

58.76 

16 

3.64 

64.47 

5  39.69 

0.767 

Wed. 

27 

0  25  47.84 

9.088 

2  47  23.3 

58.63 

16 

3.36 

64.47 

5  21.29 

0.766 

Thur. 

28 

0  29  25.98 

9.000 

3  10  48.6 

+58.48 

16 

3.06 

64.47 

5    2.92 

0.764 

Frid. 

29 

0  33     4.17 

9.09t> 

3  34  10.2 

58.32 

16 

2.79 

64  47 

4  44.61 

0.762 

Sat. 

30 

0  36  42.43 

9.095 

3  57  27.9 

58.14 

16 

2.51 

64.48 

4  26.38 

0.759 

SUN. 

31 

0  40  20.78 

9  099 

4  20  41.3 

57.95 

16 

2.23 

61.49 

4    8.23 

0.755 

Mon. 

32 

0  43  59.22 

9.104 

[lidiamete 
to  the  ho 
)reMinff. 

N.  4  43  50.1 

+57.75 

16 

abtrM 
Uofttea 

1.95^ 

61.51 

3  50.16 

0.750 

NOTB.— The  meftn  time  of  eei 
The  elgn  +  preflzed 
nartii  deoUoaUooi,  iw 

r  pasdng  may  be  fo 
tuly  ohange  of  deoU 

»and  by  s 

ting  0«.l 
that  to 

Sfromtt 
uthdeetli 

e  aidereal  tim< 

reasing; 

n. 
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AT  GRBBirWIOH  MEAN  KOON. 

THE  SUN'S 

t 

1 

1 

■8 

■qiuittonof 

to  be 
Sabtraeted 

from 
M^MiTime. 

DUEfrr 
iHoor. 

SIderMi 

Tlm^ 

or 

RlfhiAMenaSon 

of 

Mental. 

DUE  lor 
IHmt. 

▲pp««Bl 

DUE  lor 
iHoor. 

Prid. 

1 

22  50  28.44 

• 
9.356 

S.    7  23  35.2 

+57.13 

12  28*15 

0*500 

h     m       • 

22  87  55.29 

SmX. 

2 

22  54    7.78 

9.336 

7    0  40.9 

57.39 

12  15.88 

0.590 

22  41  51.85 

SUN. 

8 

22  57  51.54 

9.316 

6  37  40.6 

67.63 

12    3.14 

0.540 

22  45  48.40 

Moo. 

4 

28     1  MJB8 

9.997 

6  14  34.8 

+57.85 

11  49.93 

0.560 

22  49  44.95 

Toes. 

b 

23    5  17.77 

9.978 

5  51  24.0 

58.05 

11  36.27 

0.578 

22  53  41.50 

Wed. 

6 

23    9    0.22 

9.960 

5  28    8.4 

5a94 

11  22.16 

0.596 

22  57  38.06 

Thar. 

7 

28  12  «2.25 

9.943 

5    4  48.5 

+58.41 

11     7.63 

0.613 

23     1  34.62 

Prid. 

8 

28  16  28.87 

9.997 

4  41  24.7 

58.56 

10  52.70 

0.699 

23    5  31.17 

Sat 

9 

28  20    5.11 

9.911 

4  17  57.4 

58.70 

10  37.39 

0.645 

23    9  27.72 

Sim. 

10 

28  23  45.99 

9.196 

3  54  27.0 

+58.89 

10  21.72 

0.660 

23  13  24J27 

Moo. 

11 

28  27  26.52 

9.189 

3  30  53.8 

58.93 

10    6.70 

0.674 

23  17  20.82 

TuM. 

12 

23  81     6.72 

9.160 

3    7  18.2 

59.01 

9  49.35 

0.687 

23  21  17.37 

Wed. 

18 

28  84  46.68 

9.167 

2  43  40.7 

+59.09 

9  32.70 

0.699 

23  25  13.93 

Thar. 

14 

23  38  26i26 

9.146 

2  20     1.6 

59.16 

9  15.78 

0.710 

23  29  10.48 

Prid. 

15 

23  «2    5.64 

9.136 

1  56  21.1 

59.91 

8  58.61 

0.720 

28  33    7.03 

Set 

16 

23  45  44.79 

9.197 

1  32  39.7 

+59.94 

8  41.20 

0.799 

23  37    3.59 

SON. 

17 

23  49  23.78 

9.119 

1     8  57.8 

69.95 

8  23.59 

0.737 

23  41     0.14 

Mod. 

18 

28  53    2.49 

9.119 

0  45  15.7 

59.95 

8    5.80 

0.744 

23  44  56.69 

Tuee. 

19 

23  56  41.10 

9.106 

S.    0  21  33.6 

+50.94 

7  47.86 

0.760 

23  48  53.24 

Wed. 

20 

0    0  19.57 

9.101 

N.   0    2    8.0 

59.99 

7  29.78 

0.755 

23  52  49.79 

llMir. 

21 

0    3  57.98 

9.097 

0  25  48.8 

59.18 

7  11.59 

0.760 

23  56  46.34 

Prid. 

22 

0    7  36.21 

9.094 

0  49  28.5 

+59.19 

6  53.32 

0.769 

0    0  42.89 

Set 

28 

0  11  14.43 

9.091 

I   13    6.7 

50.05 

6  34.98 

0.765 

0    4  39.45 

SUN. 

24 

0  14  52.60 

9.090 

1  36  43.1 

58.97 

6  16.59 

0.766 

0    8  36.01 

Moo. 

25 

0  18  80.74 

9.089 

2    0  17.3 

+58.88 

5  58.18 

0.767 

0  12  32.56  , 

Toee. 

26 

0  22    8.88 

9.089 

2  23  49.1 

58.77 

5  39.77 

0.767 

0  16  29.11  , 

Wed. 

27 

0  25  47.03 

9.090 

2  47  18.0 

58.64 

6  21.37 

0.766 

0  20  25.66 

Thur. 

38 

0  29  25.21 

9.099 

3  10  43.6 

+58.49 

5    2.99 

0.764 

0  24  22.22 

Prid. 

29 

0  38    3.45 

9.094 

3  34     5.6 

5a33 

4  44.68 

0.769 

0  28  18.77 

Set 

80 

0  36  41.76 

9.097 

8  57  23.6 

58.15 

4  26.44 

0.750 

0  :«  15.32 

SUN. 

81 

0  40  20.15 

9.101 

4  20  37.3 

57.96 

4     8.28 

0.755 

0  36  11.87 

Mon. 

82 

0  43  58.63 

9.106 

N.    4  43  46.4 

+.'i7.76 

3  50.21 

0.750 

0  40     8.42 

Xonm. — Tk* 
The 

■ICD-i-pnAzadtot 
iMNMillgl  Mrtbdi 

Mm  noon  n 
be  hourly 

nay  be  Meamed  the  same  m  thi 
1,  inorenainfc. 

%i  for  ftpparent  o 
I  thai  eoath  decl 

oon. 
UMtions 

l>ift  for  1  Hour,    I 
+  9'.8565.         1 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 


I 

I 


I 


THE  SUITS 


TBUB  LOKGITITDE. 


Dift  for 
IHoor. 


LA.TXTUDX. 


Logftrithm 

of  the 

Badins  Yeetor 

of  the 

Sarth. 


DUCfor 
IHoar. 


Meon  Time 

of 

Slderaal  Noon. 


1 
2 

3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


60 
61 
62 


64 
65 


67 
68 


70 
71 

72 
73 

74 

75 

76 

77 

78 
79 
80 

81 


84 
85 
86 

87 
88 
89 
90 

91 


841  8  34.4 

342  8  44.1 

343  8  52.0 

344  8  57.9 

345  9     1.8 

346  9    3.6 

347  9    3.3 

348  9    0.8 

349  8  56.0 

350  8  49.0 

351  8  39.8 

352  8  28.3 

353  8  14.6 

354  7  58.8 
855  7  40.9 

356  7  20.9 

357  6  58.8 

358  6  34.7 

359  6    8.7 

0  5  40.8 

1  5  11.1 


2 
3 
4 


4  39.6 
4  6.3 
3  31.3 


5  2  54.5 

6  2  15.9 

7  1  35.5 


8  0 

9  0 
9  59  23.2 

10  58  35.3 


53.3 
9.2 


11  57  45.3 


8  41.9 
8  51.5 

8  59.3 

9  5.1 
9  8.9 
9  10.6 

9  10.2 
9  7.6 
9    2.7 

8  55.6 
8  46.3 
8  34.8 

8  21.0 
8  5.1 
7  47.1 

7  27.0 
7  4.8 
6  40.6 

6  14.5 
5  46.5 
5  16:8 

4  45.2 
4  11.8 
3  36.7 

2  59.8 
2  21.1 
1  40.6 

0  58.3 

0  14.1 

59  28.0 

58  40.0 

57  50.0 


50.44 
50.37 
60.29 

50.21 
50.12 
50.03 

49.94 
49.85 
49.75 

49.66 
49.57 
49.48 

49.39 
49.30 
49.21 

49.12 
49.04 
48.96 

48.88 
48.80 
48.72 

48.65 
48.58 
48.51 

48.43 
48.36 
48.28 

48.21 
48.13 
48.05 
47.96 

147.87 


^0.39 
0.47 
0.53 

-0.56 
0.56 
0.54 

-0.48 
0.39 
028 

-0.16 
-0.03 
+  0.10 

+  0.23 
0.34 
0.44 

+  0.52 
0.57 
0.59 

+  0.57 
0.52 
0.45 

+  0.36 

0.25 

+  0.12 

—  0.01 
0.14 
0.26 

—  0.37 
0.46 
0.53 
0.57 

-0.58 


9.9962844 
9.9963950 
9.9965060 

9.9966174 
9.9967293 
9.9968416 

9.9969543 
9.9970676 
9.9971816 

9.9972964 
9.9974120 
9.9975286 

9.9976463 
9.9977651 
9.9978850 

9.9980059 
9.9981280 
9.9982513 

9.9983756 
9.9985008 
9.9986268 

9.9987534 
9.9988806 
9.9990083 

9.9991362 
9.9992639 
9.9993915 

9.9995189 
9.9996460 
9.9997726 
9.9998986 


+46.0 
46.1 
46.3 

+46.5 
46,7 
46.9 

+47.1 
47.4 

47.7 

+48.0 
48.4 
48.8 

+49.3 
49.7 
50.2 

+50.6 
51.1 
51.5 

+51.9 
52.3 
52.6 

4^2.9 
53.1 
53.2 

+53.2 
53.2 
53.1 

+63.0 
52.9 
52.7 
62.4 


h      m       • 

1  21  51.26 
1  17  55.35 
1  13  59.44 

1  10  3.53 
1  6  7.63 
1     2  11.72 

0  58  15.81 
0  54  19.91 
0  50  24.00 

0  46  28.09 
0  42  32.18 
0  38  36.27 

0  34  40.37 
0  30  44.46 
0  26  48.55 

0  22  52.64 
0  18  56.74 
0  15  0.84 


0  11 

0  7 


4.93 
9.03 


0.0000240      +52.1 


(23    69  17.225 

23  55  21.31 
23  51  25.40 
23  47  29.49 

23  43  33.58 
23  39  37.67 
23  35  41.76 

23  31  45.86 
23  27  49.95 
23  23  54.04 
23  19  58.14 

23  16    2.24 


IfOTB.— The  nnrnhen  in  column  A  oorrespond  to  the  tme  eqoinox  of  the  date;  in  oolnn.n  X\  to 
the  mean  equinox  of  January  (H.O. 


DiA  for  1  Hour, 
— 9».8296. 
(Table  IL) 
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GREENWICH  MEAN  TIME. 

i 

THK  MOOITS 

i 

HORTZONTAL 

UPPRR  TRANSIT. 

AQR. 

Nooo. 

laaai^t. 

Noon. 

DiAfor 
IHoar. 

Midnight. 

Diit  for 
1  Hour. 

Meridian  of 
Oroenwicb. 

DIff.  for 
iHoor. 

Nooo. 

1 

15  49".! 

15  4AA 

87  56.5 

-r.'4o 

67  39.1 

-1.50 

h       m 

6 

m 

d 
29.1 

3 

15  39.3 

15  34.1 

57  20.6 

1.57 

57     1.4 

1.62 

0  47.7 

2.00 

0.6 

8 

15  28.8 

15  23.4 

56  41.8 

1.63 

56  22.2 

1.62 

1  34.6 

1.91 

1.6 

,     4 

15  18.2 

15  13.1 

56    2.9 

-1.58 

55  44  3 

-1.51 

2  19.7 

1.85 

2.6 

1     5 

15     8.3 

15    3.9 

55  26.7 

1.41 

55  10.4 

1.29 

3    3.8 

1.83 

3.6 

i  « 

14  59.9 

14  56.5 

54  55.8 

1.14 

54  43.1 

0.97 

3  47.8 

1.84 

4.6 

7 

14  53.6 

14  51.3 

54  32.5 

-0.79 

54  24.2 

-0.59 

4  32.2 

1.87 

5.6 

8 

14  49.7 

14  48.8 

54  18.3 

-0.38 

54  14.9 

-0.17 

5  17.6 

1.92 

6.6 

9 

14  48.6 

14  49.1 

54  14.2 

+0.05 

54  16.1 

+0.27 

6    4.4 

1.98 

7.6 

10 

14  50.3 

14  52.3 

54  20.6 

+0.49 

54  27.7 

+0.70 

6  52.6 

2.04 

8.6 

11 

14  54.9 

14  58.1 

54  37.3 

0.90 

54  49.3 

1.09 

7  42.1 

2.08 

9.6 

12 

15    2.0 

15    6.4 

55    3.5 

\M 

55  19.6 

1.42 

8  32.3 

2.10 

10.6 

13 

15  11.3 

15  16.5 

55  37.5 

+1.55 

55  56.8 

+1.65 

9  22.8 

2.10 

11.6 

14 

15  22.0 

15  27.8 

56  17.1 

1.73 

56  38.2 

1.77 

10  13.0 

2.08 

12.6 

15 

15  33.6 

15  39.4 

56  59.6 

1.78 

57  21.0 

1.76 

11     2.8 

2.06 

13.6 

16 

15  45.1 

15  50.5 

57  41.8 

+1.70 

58     1.7 

+1.61 

11  52.2 

2.05 

14.6 

17 

15  55.6 

16    0.2 

58  20.3 

1.48 

58  37.2 

1.33 

12  41.6 

2.06 

15.6 

18 

16    4.3 

16    7.8 

58  52.2 

1.16 

59    5.1 

0.98 

13  31.4 

2.10 

16.6 

19 

16  10.7 

16  12.9 

59  15.7 

+0.78 

59  23.8 

+0.58 

14  22.5 

2.17 

17.6 

90 

16  14.5 

16  15.4 

59  29.6 

0..38 

59  33.0 

+0.19 

15  15.5 

2.25 

18.6 

21 

16  15.7 

16  15.5 

59  34.2 

+0.01 

59  33.3 

-0.16 

16  10.7 

2.35 

19.6 

22 

16  14.7 

16  13.5 

59  30.6 

-0.30 
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9.3365 

18  26  50.4 

7.899 

19 

23     1     6.98 

9.1175 

10  43  23.7 

11.239 

20 

21  16  41.63 

9.3318 

18  19  10.0 

7.724 

20 

23    3  13.91 

9.1135 

10  32    8.4 

11.978 

21 

21   19    1.40 

9.3971 

18  11  23.5 

7.896 

21 

23    5  20.60 

9.1096 

10  20  50.4 

11.323 

22 

21  21  20.88 

9.3994 

18    3  30.9 

7.997 

22 

23    7  27.06 

9.1057 

10    9  29.7 

11.367 

23 

21  23  40.08 

9.3177 

17  .55  32.3 

8.096 

23 

23    9  33.29 

9.1019 

9  .58    6.4 

11.409 

24 

21  25  59.00 

2.3199 

S.17  47  27.8 

8.194 

24 

23  11  39.29 

9.0981 

S.  9  46  40.6 

11.431 

xn. 
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GBBBNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Emor, 

Dtftfbr 

DMlinmttoD. 

DiAfor 
1  Minute. 

Hour. 

Dim  for 
1  Minute. 

Difffor 
iMlBitto. 

n 

aiDAi 

r29. 

SUNDAY  81. 

k  »  • 

• 

O         t        n 

„ 

h    m      s 

■ 

O          1          ft 

0 

33  11  39.39 

9.0M1 

8.  9  46  40.6 

11.461 

0 

0  48  48.32 

1.9660 

8.  0    9  41.3 

19.196 

I 

33  13  45.06 

9Mm 

9  35  13.3 

11.499 

1 

0  50  46.25 

14)664 

N.  0    3  30.3 

19.187 

1     2 

33  15  50.60 

1.0906 

9  33  41.6 

11.631 

2 

0  52  44.19 

14W60 

0  14  41.3 

19.178 

3 

33  17  55.92 

8.0808 

9  13    8.6 

11.569 

3 

0  54  42.05 

14)637 

0  26  51.7 

19.167 

4 

33  30     1.02 

9.08» 

9    0  33.4 

11.606 

4 

0  56  39.8:1 

1.9683 

0  39     1.4 

19.156 

5 

33  33    5.90 

9.0796 

8  48  55.9 

11.643 

5 

0  58  37.51 

1.9610 

0  51   10.4 

19.144 

.     6 

33  34  10.56 

9jm9 

8  37  16.3 

114(78 

6 

1     0  35.15 

1.9697   1         1      3   18.7 

19.199 

7 

3:)  36  15.01 

9.0794 

8  35  34.6 

11.719 

7 

1     2  32.69 

14»84   1        1    15  36.3 

19<I18 

,     8 

33  38  19.35 

9.06e0 

8  13  50.9 

11.744 

8 

1     4  30.16 

1.9579         1  37  33.8 

19.109 

y 

33  :J0  2:Vi8 

9.0656 

8    3    5.3 

11.775 

9 

1     6  27.56 

14)561  1       1  39  38.4 

194)86 

10 

33  33  37.11 

9.0009 

7  50  17.9 

11.805 

10 

1     8  24.89 

1.9549   1         1    51    43.1 

19.070 

11 

Zi  :M  :«).74 

9.0688 

7  38  28.7 

11.834 

11 

1   10  32.15 

14)538  1      3    3  46.8 

19.059 

13 

33  :I6  34.17 

9.0666 

7  26  37.8 

11.869 

12 

1   12  19.35 

14)599  1      3  15  49.4 

19.034 

13 

23  ;38  :i7.40 

9.0599 

7  14  45.2 

11.890 

13 

1   14  16.50 

1.9690  '      3  37  50.9 

19.015 

'   U 

3:1  40  40.44 

9.0490 

7    2  51.0 

114)16 

14 

1  16  i:i.59 

1.9511  1      3  39  51.3 

11.995 

15 

21  43  43.•^8 

9.0458 

6  50  55.3 

114M1 

15 

1    18  10.63 

14)509         3  51  50.3 

11.975 

.    16 

33  44  45JI3 

9UM97 

6  38  58.1 

11.965 

16 

1  20    7.62 

1.9494         3    3  48.3 

11.953 

17 

3:1  4(i  48.40 

9U)996 

6  26  59.5 

11.980 

17 

1  22    4.56 

1.9486        3  15  44.7 

114KJ0 

.    IS 

33  48  50.68 

9.0966 

6  14  59.5 

19.011 

18 

1  34     1.45 

14)478  ,      3  37  3!>.8 

11.907 

III 

33  50  52.78 

94)336 

6    2  58.2 

19.031 

19 

1  25  58.10 

14)479         3  39  33.5 

11.883 

,  ^ 

33  53  54.71 

9U»07 

5  50  55.8 

19.050 

20 

1  27  55.13 

1.9467  .      3  51  35.8 

11.858 

'  il 

33  54  56.46 

9.0978 

5  38  52.2 

19.069 

21 

1  29  51.91 

1.9461         4    3  16.5 

11.839 

22 

33  56  58.04 

9.0949 

5  26  47.5 

194W7 

22 

1  31  48.66 

14)455           4   15     5.6 

11.806 

1  33 

33  58  59.45 
SAl 

?URDJ 

8.  5  14  41.8 
lY  30. 

19.103 

33 

1  33  45.37 
MONU 

14)449  N.  4  36  53.1 
AY,  APRIL  1. 

11.778 

0 

0     1     0.69 
0    3     1.77 

9U>I94 

8.  5    2  35.1 
4  50  27.5 

19.119 

J 

1  35  43.05 

1.9446  IN.  4  38  39.0 

11.750 

1 

9U>I67 

19.133 

.    ^ . 

i    ^ 

0    5    3,69 

9.0140 

4  38  19.1 

19.147 

3 

0    7    3.45 

9.0114 

4  26    9.9 

19.159 

'     4 
5 

0    9    4.06 
0  11     4.53 

9.0064 

4  14     0.0 
4     1  49.4 

19.171 
19.189 

PHASES 

OF  THE  MOON 

6 
7 

0  13    4^ 
0  15    4.98 

9UNI39 
94)016 

3  49  38J2 
3  37  26.5 

19.191 
19.199 

1     8 

0  17    5.00 

1.9999 

3  25  14.3 

19.907 

d       h 

m 

!• 

0  19    4.88 

1.9968 

3  13     1.6 

19.914 

P   New  Moon 

.    March      1     10 

0.8 

10 
II 

0  31     4.62 
0  3:<    4.32 

IJI946 
1.9093 

:i    0  48.6 
2  48  a5.3 

19.919 
194)93 

}>  First  Quart 

er     .    .    .      9      5    59.4 

hi 

0  35    3.69 

ijom 

2  3tJ  21.8 

19.997 

( 

3  Full  Moon 

....     16    33    ^ 

17.2 

13 

0  37    3.04 

ijmt 

3  34     8.1 

19.930 

i 

t  Last  Qiiartc 

T.    ...    33     18    54.4 

U 
15 

0  39    3.36 
0  31     1.36 

1.9800 
1.9840 

3  11  54.2 
1  59  40.3 

19J339 
19.939 

i 

1  New  Moon 

....    30    33    37.4 

16 

0  3:1    0;i4 

IJNfiO 

I  47  26.4 

19.939 

^       - 

17 

0  ;i4  59.30 

1.9«1 

1  :15  12.5 

19.931 

-  1 

16 

0  36  57i)5 

1.9789 

1  22  58.7 

19.999 

d        h 

19 

0  38  56Ji9 

14)764 

1   10  45.0 

19.996 

(C   A|)ogee.    . 

.    March      8    31.3 

.10 

0  40  .^5.13 

1.9746 

0  58  31.6 

19.991 

31 

0  43  5:1.54 

1.979fl 

0  46  18.5 

19.916 

(C   Perigee.    . 

....    31      0.7 

113 

0  44  51.86 

I.97I9 

0  ai    5.7 

19.911 

1 

33 

0  46  50.09 

1.9696 

0  21  53.2 

19.904 

1 

31 

0  48  48.33 

1.9680 

8.  0    9  41.2 

19.196 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Kmdo  and  DireoUon 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

VIb. 

P.L. 
of 

Kb. 

P.L. 
of 

of  Object. 

mtt. 

Diflr. 

Diff 

Dlff. 

3 

Sun 

W. 

2d    45^' 

3066 

2\  33  25 

3080 

23    14^' 

3005 

2l30'     4 

3109 

Aldebaran 

E. 

65  17  18 

9065 

63  39  38 

9680 

62    2  16 

9689 

60  25  12 

9096 

Pollux 

E. 

109  25  48 

9684 

107  48  46 

9095 

106  12    0 

9706 

104  35  31 

9799 

4 

Suit 

W. 

31  48  44 

3153 

33  15  49 

3164 

34  42  41 

am 

36    9  19 

3188 

Aldebaran 

E. 

52  24  25 

9763 

50  49    9 

9777 

49  14  11 

9790 

47  39  30 

9803 

Pollux 

E. 

96  37  27 

9787 

95    2  42 

9800 

93  28  14 

9813 

91  54    3 

9895 

5 

Suit 

W. 

43  18  51 

3949 

44  44    2 

3961 

46    8  59 

3973 

47  33  42 

3964 

Marb 

W. 

16  34  29 

3303 

17  58  37 

3999 

19  22  58 

3985 

20  47  27 

3989 

Aldebaran 

E. 

39  50  22 

9868 

38  17  22 

9880 

36  44*38 

9893 

35  12  10 

9905 

Pollux 

E. 

84    7  14 

9889 

82  34  41 

9901 

81    2  23 

9913 

79  30  21 

9994 

Sathrw 

E. 

106  36  42 

9838 

105    3    4 

9851 

103  29  42 

9863 

101  56  36 

9875 

6 

Sucf 

W. 

54  33  59 

3339 

55  57  25 

3350 

57  20  39 

3359 

58  43  42 

3369 

Mars 

W. 

27  50    2 

3993 

29  14  22 

3998 

30  38  36 

3303 

32    2  44 

3308 

Aldebaran 

E. 

27  33  40 

9964 

26    2  42 

9976 

24  31  59 

9987 

23    1  30 

9998 

Pollux 

E. 

71  53  47 

9981 

70  23  10 

9991 

68  52  46 

3001 

67  22  34 

3010 

Saturn 

E. 

94  14  39 

9998 

92  42  56 

9938 

91  11  25 

9947 

89  40    6 

9966 

7 

Suw 

W. 

65  36  20 

3411 

66  58  24 

3418 

68  20  20 

3494 

69  42    9 

3431 

Mars 

W. 

39    1  46 

3337 

40  25  15 

3343 

41  48  37 

3347 

43  11  54 

3351 

a  ArietiH 

W. 

21  47  41 

4335 

22  54     1 

4184 

24    2  42 

4069 

25  13  21 

3950 

Venus 

W. 

21  37  52 

3684 

22  54  56 

3654 

24  12  32 

3699 

25  30  35 

3608 

Pollux 

E. 

59  54  30 

3056 

58  25  26 

3063 

56  56  31 

3071 

55  27  46 

3078 

Saturn 

E. 

82    6  13 

9997 

80  35  56 

3003 

79    5  47 

3009 

77  35  46 

3015 

Regulus 

E. 

95  37  47 

3093 

94    8    3 

3030 

92  38  27 

3036 

91    8  59 

3049 

8 

Sun 

W. 

76  29  35 

3455 

77  50  49 

3459 

79  11  59 

3469 

80  33    6 

3463 

Mars 

W. 

50    7    7 

3370 

51  29  58 

3379 

52  52  46 

3374 

54  15  32 

3376 

Venus 

VV. 

32    528 

3543 

33  25    5 

3534 

34  44  52 

3595 

36    4  48 

3519 

a  Arietis 

W. 

31  27  49 

3634 

32  45  47 

3593 

34    4  29 

3556 

35  23  51 

3695 

Pollux 

E. 

48    6    8 

3110 

46  38  11 

3116 

45  10  21 

3199 

43  42  38 

3197 

Saturn 

E. 

70    7  20 

3039 

68  37  55 

3049 

67    8  34 

3044 

65  39  16 

3047 

Regulus 

E. 

83  43  16 

3065 

82  14  23 

3068 

80  45  34 

3071 

79  16  49 

3073 

9 

Sun 

W. 

87  18  14 

3468 

88  39  14 

3467 

90    0  15 

3465 

91  21  18 

3463 

Mars 

W. 

61    9    5 

3377 

62  31  48 

3375 

63  54  33 

3373 

65  17  20 

3379 

Venus 

W. 

42  46  17 

3488 

44    6  55 

3481 

45  27  40 

3474 

46  48  33 

3467 

a  Arietis 

W. 

42    B  31 

3404 

43  30  43 

3386 

44  53  16 

3368 

46  16    9 

3359 

Saturn 

E. 

58  13  16 

3050 

56  44    5 

3050 

55  14  54 

3049 

53  45  42 

3047 

Regulus 

E. 

71  53  31 

3on 

70  24  53 

3076 

68  56  14 

3075 

67  27  34 

:«73 

10 

Sun 

W. 

98    7  15 

3446 

99  28  39 

3441 

100  50    9 

3436 

102  11  45 

3430 

Mars 

W. 

72  12    5 

3359 

73  35  16 

3347 

74  58  ;« 

3341 

76  21  .57 

3335 

Venui 

W. 

53  34  52 

3431 

54  56  33 

3494 

56  18  22 

3416 

57  40  20 

3406 

a  ArietiH 

W. 

53  14  56 

3389 

54  39  29 

3968 

56    4  18 

3955 

57  29  22 

394<! 

Saturn 

E. 

46  18  57 

3031 

44  49  23 

3036 

43  19  43 

3099 

41  49  57 

3017 

Regulus 

E. 

60    3  31 

3058 

58  34  30 

3053 

57    5  23 

3048 

55  36  10 

3043 

11 

Sun 

W. 

109    1  36 

3393 

110  24    0 

3385 

111  46  34 

3375 

113    9  19 

3305 

a  Arietis 

W. 

64  38  24 

3181 

66    4  56 

3168 

67  31  44 

3155 

68  58  47 

3143 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TAN0E8. 

C|l    Vui«ndDlMOtfoB 

1          ' 

Bfidnifht. 

P.L. 

of 

BUT. 

XVb. 

P.L. 

of 

Dtff. 

xvmk. 

P.L. 

of 

IHff. 

XXIh. 

P.L. 

of 

mir. 

3I  8uif 

W. 

25  58  11 

3111 

27  26    i 

3190 

2^53  5$ 

3130 

30  2125 

3149 

:  Aldebaran 

E. 

58  48  27 

S700 

57  11  59 

9793 

55  35  50 

9737 

53  59  59 

9750 

I  Pollux 

E. 

102  59  20 

9735 

101  23  26 

9747 

99  47  49 

9760 

98  12  29 

9n4 

4 

Suif 

W. 

37  35  42 

3900 

39    1  51 

3913 

40  27  45 

3995 

41  53  25 

3937 

1 

Aldebarau 

E. 

46    5    6 

9617 

44  31     0 

9830 

42  57  1 1 

9649 

41  23  38 

9055 

PoUux 

E. 

9020    8 

9838 

88  46  30 

9851 

87  13    8 

9864 

85  40    3 

9878 

5 

Suit 

W. 

48  58  12 

3996 

50  22  28 

3307 

51  46  31 

3319 

53  10  21 

3399 

Ma&8 

W. 

22  12    0 

3981 

23  36  34 

3969 

25    1    7 

3984 

26  25  37 

3886 

1 

Aldebaran 

E. 

33  39  58 

9017 

32    8    1 

9999 

30  36  19 

9941 

29    4  52 

9063 

Pollux 

E. 

77  58  33 

9036 

76  27    0 

9948 

74  55  42 

9959 

73  24  38 

9969 

. 

Satueii 

E. 

100  23  45 

9886 

98  51     8 

9897 

97  18  45 

9907 

95  46  35 

9918 

6 

Suif 

W. 

60    634 

3370 

61  29  15 

3387 

62  51  46 

3306 

64  14    7 

3403 

' 

Maes 

W. 

33  26  46 

3314 

34  50  41 

3390 

36  14  29 

3395 

37  38  11 

3339 

Aldebaran 

E. 

21  31  15 

3010 

20    1  15 

3099 

18  31  30 

3035 

17    2    1 

3048 

Pollux 

E. 

65  52  34 

3090 

64  22  46 

3030 

62  53  10 

3039 

61  23  45 

3047 

SATuaif 

E. 

88    8  58 

9965 

8638    1 

9973 

85    7  15 

9981 

83  36  39 

9980 

*    7 

Son 

W. 

71    3  50 

3437 

72  25  25 

3449 

73  46  54 

3447 

75    8  17 

3459 

Maes 

W. 

44  35    6 

3366 

45  58  13 

3360 

47  21  15 

3364 

48  44  13 

3367 

oArietis 

W. 

26  25  41 

3879 

27  39  29 

3796 

28  54  33 

3736 

30  10  42 

9681 

Ymnvn 

W. 

26  49    1 

3500 

28    7  46 

3676 

29  26  47 

3563 

30  46    2 

3553 

Pollux 

E. 

53  59  10 

3065 

52  30  42 

3009 

51    2  23 

3090 

49  34  12 

3105 

Satoen 

E. 

76    5  52 

3091 

74  36    5 

3096 

73    6  25 

3030 

71  36  50 

3094 

. 

Reguhia 

E. 

89  39  38 

3047 

88  10  23 

3059 

86  41  15 

3067 

85  12  13 

3061 

8 

Sirif 

W. 

81  54  11 

3465 

83  15  14 

3467 

84  36  15 

3468 

85  57  15 

3460 

Maes 

W. 

55  38  16 

3377 

57    0  59 

3378 

58  23  41 

3378 

59  46  23 

3378 

VBIfUS 

W. 

37  24  51 

3519 

38  45    2 

3506 

40    5  20 

3409 

41  25  45 

3493 

aArietia 

W. 

36  43  48 

3406 

38    4  17 

3460 

39  25  16 

3446 

40  46  41 

3493 

Pollux 

E. 

42  15     1 

3139 

40  47  30 

3138 

39  20    6 

3143 

37  52  48 

3148 

Satuen 

E. 

64  10     1 

3040 

62  40  49 

3060 

61  11  38 

3060 

59  42  27 

3060 

Regulus 

E. 

77  48    7 

3074 

76  19  26 

3076 

74  50  47 

3077 

73  22    9 

3077 

9 

Bull 

W. 

92  42  23 

3469 

94    3  30 

3458 

95  24  41 

3454 

96  45  56 

3461 

Maes 

W. 

66  40    9 

3360 

68    3     1 

3365 

69  25  58 

3361 

70  48  59 

3357 

Vbkcs 

W. 

48    9  34 

3401 

49  30  42 

3454 

50  51  57 

3447 

52  13  20 

3430 

a  Arieda 

W. 

47  39  20 

3337 

49    2  49 

3389 

50  26  35 

3307 

51  50  38 

3994 

Sato EN 

E. 

52  16  28 

3045 

50  47  11 

3049 

49  17  50 

3039 

47  48  26 

3035 

Regulua 

E. 

65  58  52 

3071 

64  30    7 

3060 

63     1   19 

3065 

61  32  27 

3069 

10 

Son 

W. 

103  33  27 

3493 

104  55  17 

3416 

106  17  15 

3400 

107  39  21 

3401 

Maes 

W. 

77  45  28 

3398 

79    9    7 

3391 

80  32  54 

3313 

81  56  50 

3306 

Vbnos 

W. 

59    2  28 

3398 

60  24  47 

3389 

61  47  16 

3379 

63    9  56 

3360 

aArietia 

w. 

58  54  41 

3930 

60  20  15 

3917 

61  46    4 

3906 

63  12    7 

3193  > 

Hatoen 

E. 

40  20    5 

3010 

38  50    5 

3004 

37  19  57 

9997 

S5  49  41 

9990 

Regiilua 

E. 

54    6  51 

3037 

52  37  24 

3031 

51     7  50 

3095 

49  38    8 

3016  1 

11 

Bon 

W. 

114  32  16 

3365 

115  55  24 

3345 

117  18  43 

3334 

118  42  15 

3394 

i_    _ 

a  Arieda 

W. 

70  26    5 

3130 

71  53  38 

3117 

73  21  27 

3105 

74  49  31 

3001 

54 
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GREENWICH  MEAN  TIMB. 

LUNAB  DISTANCES. 

Kameund  Dire 
of  Ol^Jeot. 

foUon 

E. 

Noon. 
91  40  56' 

P.L. 

of 

DIff. 

mh- 

P.L. 
of 

Diir. 

Vpi. 

P.L. 

of 

Diff. 

IXh. 

P.L. 
of 
Diff. 

19 

a  Aquilae 

8897 

90    8  36' 

9899 

88  36    7 

9800 

87    335' 

9888 

20 

Regtilus 

W. 

71  31  53 

9943 

73  19  17 

9341 

75    6  43 

9941 

76  54  10 

9940 

Spictt 

W. 

18  44  12 

95&3 

20  24  11 

9503 

22    5  20 

9463 

23  47  25 

9439 

JUPITBR 

E. 

56  40  19 

9369 

54  5:3  34 

9968 

53    6  47 

9967 

51  19  59 

9966 

a  Aqiiilee 

E. 

79  21     1 

9909 

77  48  45 

9910 

76  16  39 

9990 

74  44  45 

9931 

21 

Regulus 

W. 

85  51  36 

9941 

87  39    3 

9941 

89  26  29 

9943 

91  13  53 

9945 

Spica 

W. 

32  26  21 

9348 

34  11  11 

9339 

35  56  14 

9339 

37  41  27 

9396 

JUPITKR 

E. 

42  25  47 

9966 

40  38  58 

9968 

38  52  11 

9900 

37    5  26 

9971 

a  Aquila; 

E. 

67    9  34 

3016 

65  39  41 

3039 

64  10  17 

3066 

62  41  26 

3096 

Fomalhaiit 

E. 

99    2    8 

9447 

97  19  40 

9446 

95  37  11 

9447 

93  54  43 

9448 

Suif 

E. 

126  47  59 

9570 

125    8  23 

9571 

123  28  48 

9579 

121  49  14 

9579 

22 

Regulus 

W. 

100  10    5 

9957 

101  57    8 

9960 

103  44    6 

9964 

105  30  59 

9967 

Spica 

W. 

46  29    4 

9313 

48  14  44 

9313 

50    0  24 

9313 

51  46    4 

9315 

a  Aquilee 

E. 

55  27  17 

3991 

54    2  55 

3343 

52  39  33 

3400 

51  17  17 

3463 

Fomalhaut 

E. 

85  22  57 

9461 

83  40  49 

9465 

81  58  47 

9470 

80  16  52 

9476 

Sow 

.E. 

113  31  55 

9583 

111  52  37 

9586 

110  13  23 

9580 

108  34  13 

9599 

23 

Spica 

W. 

60  33  50 

9395 

62  19  13 

9398 

64    4  32 

9331 

65  49  46 

9335 

Fomslbnut 

E. 

71  49  38 

9515 

70    8  45 

9595 

68  28    6 

9535 

66  47  41 

9546 

a  Pegasi 

E. 

88  31  51 

9073 

86  54  35 

9678 

85  17  26 

9686 

83  40  26 

9699 

Son 

E. 

100  19  39 

9613 

98  41     2 

9618 

97    2  31 

9093 

95  24    7 

9697 

24 

Spica 

wr 

74  34  30 

9356 

76  19    8 

9361 

78    3  39 

9366 

79  48    3 

9371 

AntarcB 

w. 

29    6  55 

9487 

30  48  27 

9475 

32  30  15 

9467 

34  12  15 

9461 

Fomalhaut 

E. 

58  29  55 

9616 

56  51  22 

9634 

55  13  13 

9659 

53  35  2J) 

9673 

aPegasi 

E. 

75  38  17 

9743 

74    2  34 

9755 

72  27    7 

9769 

70  51  59 

9784 

Sun 

E. 

87  13  51 

9655 

85  36  10 

9660 

83  58  37 

9666 

82  21   12 

9679 

25 

Spica 

W. 

88  28    8 

9398 

90  11  45 

9404 

91  55  14 

9410 

93  38  34 

9417 

Antares 

W. 

42  43  41 

9450 

44  26    4 

9451 

46*  8  26 

9453 

47  50  46 

9455 

Fomalhaut 

E. 

45  34  29 

9805 

44    0    8 

9839 

42  26  31 

9877 

40  53  43 

9990 

a  Pegnsi 

E. 

63    1  40 

9877 

61  28  52 

9900 

59  56  33 

9995 

58  24  46 

91^ 

Sun 

E. 

74  16  11 

9704 

72  39  37 

9710 

71     3  11 

9717 

69  26  54 

9795 

26 

An  tares 

W. 

56  21  30 

9471 

58    324 

9475 

59  45  12 

9480 

61  26  53 

9485 

Jupiter 

W. 

27  40  59 

9443 

29  23  32 

9449 

31     5  57 

9455 

32  48  13 

9409 

Fomalhaut 

E. 

33  25  25 

3996 

31  59  47 

3314 

30  35  52 

3417 

29  13  55 

3537 

aPegasi 

E. 

50  55  14 

3194 

49  27  33 

3168 

48    0  45 

3915 

46  34  54 

3969 

Sun 

E. 

61  27  53 

9760 

59  52  33 

9769 

58  17  24 

9776 

56  42  25 

9784 

27 

Autares 

W. 

69  53  29 

9513 

71  34  24 

9519 

73  15  11 

9595 

74  55  49 

9539 

Jupiter 

W. 

41   17  11 

9496 

42  58  30 

9509 

44  39  40 

9510 

46  20  40 

9517 

at  Aquilfe 

W. 

36  13  36 

5166 

37    8  23 

4959 

38    5  51 

4777 

39    5  46 

4617 

Sun 

Vs. 

48  50  10 

9897 

47  16  17 

9636 

45  42  36 

9845 

44    9    7 

9855 

28 

Autares 

W. 

83  16  38 

9567 

84  56  18 

9575 

86  a5  47  , 

9583 

88  15    6 

9501 

Jupiter 

W. 

54  43    7 

9554 

56  23    5 

9569 

58    2  5-7 

9570 

59  42  28 

9577 

a  Aquilie 

W. 

44  35  28 

4059 

45  46  16 

3975 

46  58  20 

3906 

48  11  34 

3844 

Sun 

E. 

36  24  58 

9900 

34  52  51 

9999 

33  21     0 

9985 

31  49  25 

9949 

XVIIL 


MARCH,    1889. 


55 


GBRENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

li 

VMi«aad  DlrMUon 

Midnight. 

P.L. 

of 

Dlff. 

XVk. 

P.L. 

of 

Die 

xvnib 

P.L. 

of 
Dlff. 

XXIh. 

P.L. 
of 

Dlff. 

19 

aAquiUs 

E. 

8531     if 

9687 

8^58^3^ 

9660 

8^  25' 53 

9609 

mssui 

9607 

90  ;  Regalus 
1  Sptcm 

W. 

78  41  38 

9S90 

80  39    7 

9930 

82  16  37 

9930 

84    4    7 

9930 

W. 

35  30  14 

9408 

37  13  38 

9387 

28  57  31 

9371 

30  41  47 

9350 

E. 

49  33    9 

9988 

47  46  18 

9906 

45  59  27 

9988 

44  12  37 

9968 

1  <iAquiI« 

E. 

73  13    5 

9M3 

71  41  41 

9058 

70  10  36 

997f 

68  39  53 

9905 

1 
21      Regulufl 

W. 

93    1  14 

9947 

94  48  33 

9940 

96  35  47 

9951 

98  22  58 

9954 

|8pica 

W. 

39  26  49 

9399 

41  13  17 

9310 

42  57  49 

9318 

44  43  25 

9314 

E. 

35  18  44 

9973 

33  33    5 

9975 

31  45  29 

9977 

29  58  56 

9979 

1  aAquile 

E. 

61  13  11 

3198 

59  45  35 

3183 

58  18  41 

3909 

56  52  34 

3944 

Fomnlhaut 

E. 

93  12  16 

9449 

90  39  51 

9451 

88  47  29 

9454 

87    5  11 

9457 

1  Suit 

E. 

130    9  41 

9574 

118  30  10 

9578 

116  50  42 

9578 

115  11   17 

9680 

SJ  '  Regulus 
1  ^ca 

W 

107  17  47 

9971 

109    4  29 

9975 

110  51     5 

S979 

112  37  35 

9983 

W. 

53  31  43 

9318 

55  17  18 

9317 

57    2  52 

9390 

58  48  23 

9399 

'  aAqoikB 

E. 

49  56  11 

3639 

48  36  32 

3800 

4T  17  57 

3803 

46    I    2 

3787 

1  Fomallmut 

E. 

78  a5    5 

9489 

76  53  27 

9480 

75  11  59 

9408 

73  30  43 

9508 

Sun 

E. 

106  55    7 

9508 

105  16    6 

9800 

103  37  11 

9804 

101  58  22 

9000 

33 

Spica 
Fomalhaut 

W. 

67  34  54 

9330 

69  19  57 

9343 

71     4  54 

9347 

72  49  45 

9351 

E. 

65    733 

9660 

63  27  40 

9571 

61  48    5 

9685 

60    8  50 

9000 

aPagaai 

E. 

83    3  36 

9701 

80  26  57 

9710 

78  50  30 

9710 

77  14  16 

9731 

SUH 

E. 

93  45  49 

9839 

92    7  38 

9838 

90  29  35 

9843 

88  51  39 

9040 

34 

Spica 

W. 

81  32  19 

9378 

83  16  28 

9989 

85    029 

9367 

86  44  23 

9309 

1  Abtarea 

W. 

a5  54  33 

9457 

37  36  37 

9453 

39  18  56 

9451 

41     1  18 

9450 

1  Fomalhaut 

E. 

51  58  13 

9805 

50  21  26 

9710 

48  45  11 

9745 

47    9  31 

9n4 

aPegasi 

E. 

69  17  10 

9600 

€7  42  42 

9618 

66    837 

9838 

64  34  56 

9656 

Swf 

E. 

80  43  55 

9878 

79    6  46 

9686 

77  29  46 

9891 

75  53  54 

9006 

35  1  Spira 

W. 

95  31  45 

9493 

97    4  47 

9490 

98  47  40 

9438 

100  30  34 

9443 

!  Aiitarea 

W. 

49  33    3 

9456 

51   15  16 

9400 

52  57  25 

9483 

54  39  30 

9487 

Fomalbaat 

E. 

39  31  50 

9087 

37  50  56 

3091 

36  21    9 

3061 

34  53  36 

3148 

aPegasi 

E. 

56  53  33 

9961 

55  22  56 

3013 

53  52  59 

3047 

53  33  44 

3083 

8vn 

E. 

67  50  47 

9739 

66  14  50 

9730 

64  39    2 

9748 

63    3  33 

9153 

36  !  Antarea    ' 

W. 

63    837 

9400 

64  49  54 

9405 

66  31  14 

9501 

68  13  3<i 

9507 

W. 

34  30  19 

9480 

36  12  16 

9475 

37  54    4 

9469 

39  35  43 

9480 

1  Foiiialhiiut 

E. 

37  54  12 

38n 

2637     1 

3644 

25  22  44 

4041 

34  11  45 

49n 

1           aPegasi 

E. 

45  10    6 

3387 

43  46  26 

3301 

42  23  59 

3461 

41    3  51 

3540 

!           Suit 

E. 

55    7  36 

9799 

53  32  58 

9601 

51  58  31 

9600 

50  34  15 

9816 

1  37     Antarea 

W. 

76  36  18 

9538 

78  16  38 

9545 

79  56  48 

9553 

81  36  48 

9580 

J0P1TKR 

W. 

48    1  30 

9594 

49  42  10 

9539 

51  22  39 

9530 

53    2  58 

9548 

'  aAqiiilae 

W. 

40    7  56 

4475 

41  12  10 

4351 

42  18  16 

4930 

43  26    5 

4140 

>          Sua 

E. 

43  35  50 

9685 

41    2  46 

9878 

39  29  56 

9887 

37  57  30 

9808 

26     Antares 

W. 

89  54  14 

9690 

91  33  10 

9007 

93  11  55 

9815 

94  50  39 

9894 

JCTPtTKa 

W. 

61  31  54 

9585 

63    I    9 

9504 

64  40  12 

9009 

66  19    4 

9811 

fit  AqniJ» 

W. 

49  35  51 

3780 

50  41     5 

3730 

51  57  11 

3004 

53  14    4 

3066 

,  Soif 

1 

1 

E. 

30  18    8 

9984 

28  47  10 

9960 

27  16  32 

9007 

35  46  15 

3015 
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AT  GREENWICH  APPAEENT  NOON, 

1 

1 

"S 

1 

Mon. 
Tues. 
Wed. 

■s 

1 

1 

1 

1 

2 
3 

THE  SUN'S 

SiderMiI 
Time  of 
Semi. 
dUmeter 
PoMing 
KeridiaiL 

Time, 

to  be 

AOdedto 

Diff.  for 
I  Hoar. 

Apparent 
Rij^bt  Asccnnion. 

Diff.  for 
1  Hour. 

Apparent 
Deri  illation 

DUr.  for 
1  Honr. 

Semi, 
diameter. 

Rabtraoted 

from 
Apparent 

Time. 

h     m        8 

0  43  59.22 
0  47  37.77 
0  51    16.44 

9.104 
9.110 
9.115 

N.  4^43  50.1 
5     6  53.8 
5  29  52.0 

+57.75 
57.53 
57.30 

16     1.95 
16     1.67 
16     1.39 

64?51 
64.53 
64.55 

m       B 

3  50.16 
3  32.21 
3  14.38 

0.750 
0.745 
0.739 

Thur. 

Frid. 

Sat. 

4 
5 
6 

0  54  55.26 

0  58  34.25 

1  2  13.41 

9.121 
9.128 
9.136 

5  52  44.4 

6  15  30.6 
6  38  10.3 

+57.05 
56.79 
56.51 

16     1.12 
16    0.85 
16    058 

64.58 
64.61 
64.64 

2  56.70 
2  39.17 
2  21.83 

0.733 
0.726 
0.718 

SUN. 

Mon. 

Tues. 

7 
8 
9 

1     5  52.76 
1     9  32.32 
1   13  1'4.11 

9.144 
9.153 
9.163 

7     0  43.1 
7  23     8.7 
7  45  26.7 

+56.22 
55.91 
55.59 

16    0.31 
16    0.04 
15  59.77 

64.67 
64.70 
64.74 

2     4.68 
1  47.74 
1  31.02 

0.710 
0.701 
0.691 

Wed. 
Thur. 
Frid. 

10 
11 
12 

1  16  52  15 
1  20  32.46 
1  24  13.05 

9.173 
9.181 
9.H)6 

8     7  36.8 
8  29  38.6 
8  51  31.9 

+55.25 
54.90 
54.53 

15  59.51 
15  59.24 
15  58.97 

64.78 
64.82 
64.87 

1   14.55 
0  58.35 
0  42.43 

0.681 
0.669 
0.657 

Sat. 

SUN. 

Mon. 

13 
14 
15 

1  27  53.94 
1  31  35.15 
1  35  16.70 

9.210 
9.224 
9.239 

9  13  16.3 
9  34  51.4 
9  56  16.9 

+54.15 
53.76 
53.36 

15  58.70 

15  58.44 
15  58.17 

64.92 
64.97 
65.02 

0  26.81 
0  11.51 

0.644 
0.030 
0.615 

0     3.46 

Tues. 
Wed. 
Thur. 

16 
17 

18 

1  38  58.61* 
1  42  40.91 
1  46  23.60 

9.254 
9.271 

9.288 

10  17  32.6 
10  38  38.2 
10  59  33.3 

+52.94 
52.51 
52.06 

15  57.91 
15  57.64 
15  57.38 

65.08 
65.13 
65.19 

0  18.06 
0  32.29 
0  46.11 

0.600 
0.584 
0.567 

Frid. 

Sat. 

SUN. 

19 
20 
21 

1  50     6.71 
1  53  50.25 
1  57  34.24 

9.306 
9.324 
9.343 

11  20  17.5 

11  40  50.7 

12  1   12.6 

+51.61 
51.14 
50.66 

15  57  1 1 
15  56.85 
15  56.59 

65.25 
65.31 
65.37 

0  59.52 

1  12.49 
1  25.02 

0.549 
0.531 
0.512 

Mon. 
Tues. 
Wed. 

22 
23 
24 

2     1   18.69 
2     5     3.62 
2     8  49.03 

9.363 
9.383 
9.403 

12  21  22.7 

12  41  20.7 

13  1     6.3 

+50.16 
49.65 
49.13 

15  56.33 
15  56.07 
15  55.81 

65.44 
65.50 
65.57 

1  37.09 
1  48.69 
1  59.81 

0.493 
0.473 
0.452 

Thur. 

Frid. 

Sat. 

25 
26 
27 

2  12  34.93 
2  16  21.34 
2  20    8.26 

9.424 
9.445 
9.466 

13  20  39.3 
13  39  59.3 
:3  59     5.9 

+48.60 
48.05 
47.49 

15  55.55 
15  55.30 
15  55.05 

65.64 
65.71 
65.78 

2  10.43 
2  20.53 
2  30.13 

0.431 
0.410 
0.389 

SUN. 

Mon. 

Tues. 

28 
29 
30 

2  23  55.70 
2  27  43.67 
2  31  32.17 

9.488 
9.510 
9.532 

14  17  58.8 
14  36  37.6 
14  55     2.0 

+46.92 
46.33 
45.72 

15  54.80 
15  54.56 
15  54.32 

65.86 
65.94 
66.02 

2  39.22 
2  47.78 
2  55.81 

0.367 
0.345 
0.323 

Wed. 

31 

2  35  21.21 

9.554 

N.I5  13  11.8 

+45.10 

15  54.08 

r»G.io 

3     3.31 

0.301 

Hon.— The  i 

Bean  time  of  semid 

liuneter  p 

»aMing  may  be  found  by  Bubtracting  0M8  from  tlie  e 

tidereal  time. 

The  1 

lign  +  prefixed  to 

the  hourl 

y  ohimge  of  declination  indicates  that  north  deolinati 

one  are  inorea 

aiBff. 

n. 
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1 ' ■ 1 

AT  GREENWICH  MEAN  NOON. 

i 

1 

"S 
>• 

2 

Mod. 

1 

THE 

SUN'S 

JBqoatlonof 

Time, 

to  be 
Sabtncted 

trwn 

Difll  for 
1  Hoar. 

Sidereal 

Time, 

or 

Right  Aacension 

of 

KeaaSmi. 

AppMMt 

XtfflitAsowidon. 

DUr.  for 
1  Honr. 

Appwent 

Dlftibr 
IHoar. 

Added  to 
Mean  Time. 

1 

h     m       8 

0  43  58.63 

• 
9.106 

N.   4  43  46.4 

+57'76 

8  5o!21 

0.750 

h      m       H 

0  40    8.42 

'Tum. 

2 

0  47  37.23 

9.1 12 

5    6  50.4 

57.54 

3  32.25 

0.745 

0  44     4.98 

1  Wed. 

3 

0  51   15.95 

9.1 17 

5  29  48.9 

57.31 

3  14.42 

0.739 

0  48     1.53 

iThor. 

4 

0  54  54.82 

9.18.3 

5  52  41.6 

+57.06 

2  56.74 

0.733 

0  51  58.08 

1  Prid. 

5 

0  58  33.85 

9.130 

6  15  28.1 

56.60 

2  39.21 

0.786 

0  55  54.64 

jait 

6 

1     2  13.05 

9.138 

6  38    8.1 

56.58 

2  21.86 
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+56.83 

2    4.71 
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0.669 

1   19  33.96 

Prid. 

12 

1  24  12.94 

9.199 

8  51  31.3 

54.54 

0  42.43 

0.657 

1  23  30.51 

Sat. 

13 

1  27  5387 

9.212 

9  13  15.9 

+54.16 

0  26.81 

0.644 

1  27  27.06 

SON. 
Mod. 

14 
15 

1  31  35.12 
1  35  16.71 

9.886 
9.841 

9  34  51.2 
9  56  16.9 

53.77 
53.37 

0  11.51 

0.630 
0.615 

1  31  23.61 
1  35  20.17 

«   sA6 

Tues. 

16 

1  38  58.66 

9.^6 

10  17  32.8 

+58.95 

0  18.06 

0.600 

1  39  16.72  1 

Wed. 

17 

1  42  40.99 

9.878 

10  38  38.6 

58.58 

0  32.29 

0.584 

1  43  13.28 

Thur. 

18 

1  46  23.72 

9.889 

10  59  33.9 

58.07 

0  46.12 

0.567 

1  47     9.84 

Prid. 

19 

1  50    6.86 

9.307 

11  20  18.3 

+51.68 

0  59.53 

0.549 

1  51     6.39 

Sac 

20 

1  53  50.44 

9.385 

11  40  51.7 

51.15 

1   12.50 

0.531 

1  55    2.94 

SUN. 

21 

1  57  34.46 

9.344 

12     1  13.7 

50.67 

1  25.03 

0.518 

1  58  59.49 

Mon. 

22 

2     1  18.94 
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AT  GBEENWIOH  MEAN  NOON. 
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0.51 

0.0002725 

61.6 

23    8  10.42 

4 

94 

14  55    2.4 

55    6.8 

147.60 

-  0.43 

0.0003957 

+61.9 

23    4  14.51 

5 

95 

15  54     3.7 

54    8.0 

147.51 

0.33 

0.0005183 

61.0 

23    0  18.61 

« 

96 

16  53    2.7 

53    6.9 

147.41 

0.21 

0.0006403 

50.8 

22  56  22.70 

7 

97 

17  51  59.4 

52    3.5 

147.38 

-0.08 

0.0007619 

+50.6 

22  52  26.79 

8 

98 

18  50  53.8 

50  57.8 

147.23 

+  0.05 

0.0008831 

50.4 

22  48  30.88 

9 

99 

19  49  45.9 

49  49.8 

147.13 

0.18 

0.0010040 

50.3 

22  44  84.98 

10 

100 

20  48  35.7 

48  39.5 

147.03 

+  0.29 

0.0011248 

+50.3 

22  40  39.08 

11 

101 

21  47  23.3 

47  27.0 

146.94 

0.39 

0.0012455 

50.3 

22  36  48.17 

12 

102 

22  46     8.7 

46  12.3 

146.85 

0.47 
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GREENWICH  MEAN  TIME. 
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THE  MOON'S 
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55    4.9 

1.38 
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9.0 

10 

15  12.6 
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13.0 
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16  11.5 
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1.89 

59  18.9 
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14.0 
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1.49 
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1.84 
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8.18 

15.0 
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16  27.6 
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8.88 
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17.0 

18 
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8.48 
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22.0 

23 
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23.0 

24 

1 
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1.49 
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1.45 
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8.00 

24.0 
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0.88 

6 

29.0 

80 
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0.71 

0  21.3 

1.85 

0.4 

81 

14  60.5 
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GREENWICH  MEAN  TIME. 

t 

THE  MOON»S  RIGHT  ASCENSION  AND  DECLINATION. 
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21  39    8.02 

9.9716 

17  13  14.4 

8.676 

l*i 

19  46  2a  19 

9.5118 

22    2  4(U 

3.997 

12 

21  41  24.15 

9.9669 

17    4  31.2 

8.763 

13 

19  48  5a78 

9J8n 

21  59  28.6 

3.387 

13 

21  43  31>.96 

9.9607 

16  55  42.8 

8.860 

14 

19  51  29.12 

9.5038 

21  56    2.3 

3.507 

14 

21  45  5.5.44 

9.9559 

16  m  49.2 

8.996 

15 

19  53  59.21 

9.4803 

21  52  27.7 

3.048 

15 

21  48  10.59 

9.9496 

16  .37  .50.5 

9Jm 

16 

19  56  29.04 

9.4030 

21  48  44.8 

3.783 

16 

21  50  25.42 

9.9445 

16  28  4a8 

9.103 

17 

19  58  58.61 

9.4007 

21  44  53.7 

3.090 

17 

21  52  39i)3 

9.9309 

16  19  38.1 

9.185 

18 

20     1  ^M 

9.4089 

21  40  54.4 

4.060 

18 

21  54  54.12 

9.9338 

16  10  24.6 

9.985 

1    19 

20  3  sajm 

9.4017 

21  36  47.0 

4.191 

19 

21  57    7J^ 

9.9985 

16     1     6.3 

9.344 

t  HO 

20    6  25.72 

9.4771 

21  32  31.5 

4.395 

20 

21  59  21.54 

9.9939 

15  51  43.3 

0.499 

*^l 

20    8  54.21 

9.47« 

21  28    8.0 

4.457 

21 

22     1  34.77 

9.9179 

15  42  15.6 

0.500 

1  ^ 

20  II  5^.42 

9.4877 

21  23  36.6 

4.580 

22 

22    3  47.69 

9.9197 

15  32  43.3 

0.576 

23 

20  13  50.34 
M( 

9.40» 
)NDA^ 

8.21  18  57.3 
r  22. 

4.791 

23 

22    6    0.30 
WEE 

9.9075 

>NESD 

8.15  23    6.5 
AY  24. 

9.850 

0 

20  16  17.96 

9.4581 

8.21  14  10.1 

4.851 

0 

22    8  12JS9 

9.9093 

8.15  13  25.3 

9.793 

1 

20  18  45.33 

9.4533 

21    9  15.2 

4.070 

1 

22  10  21.57 

9.1971 

15    3  39.7 

9.706 

2 

20  21   12.38 

9.4404 

21     4  12.6 

5.107 

2 

22  12  36.24 

9.1090 

14  53  49.8 

9.867 

3 

20  23  39.14 

9.4435 

20  59    2.4 

5.933 

3 

22  14  47.61 

9.1860 

14  43  .55.7 

0.997 

4 

20  26    5.60 

9.4385 

20  53  44.6 

5J50 

4 

22  16  58.67 

9.1818 

14  :«  57.4 

10.006 

5 

20  28  31.76 

9.4396 

20  48  19.3 

5.483 

5 

22  19    9.4*') 

9.1788 

14  23  55.1 

104)79 

6 

20  30  57.62 

9.4904 

20  42  46.6 

5.807 

6 

22  21  19.89 

9.1718 

14  13  4a8 

10.138  1 

7 

20  33  23.17 

9.4939 

20  37    6.5 

5.790 

7 

22  23  30.05 

9.1680 

14    3  38.6 

10.903  1 

8 

20  35  48.41 

9.4181 

20  31   19.1 

5.850 

8 

22  25  39.92 

9.1690 

13  5,3  24.4 

10.968 

9 

20  38  I3;M 

9.4190 

20  25  24.5 

5.970 

9 

22  27  49.49 

9.1571 

13  43    a4 

10.331    1 

10 

20  40  .37i)6 

9.4077 

20  19  22.7 

OUWO 

10 

22  29  .58.77 

9.1599 

13  32  44.7 

10.399  ' 

II 

20  43    2.26 

9.4094 

20  13  13.8 

0.907 

Jl 

22  32    7.76 

9.1474 

13  22  I9.'{ 

10.453  , 

12 

20  45  26.25 

9.8071 

20    6  57.8 

0.394 

12 

22  34  16.46 

9.1497 

13  II  50.3 

10.513   , 

13 

20  47  49i>2 

9J0I8 

20    0  34J> 

0.430 

13 

22  36  24.88 

9.1380 

13     1   17.8 

10.571 

14 

20  50  ia27 

9.3884 

19  54    5.1 

8.563 

14 

22  38  33.02 

9.1333 

12  50  41.8 

10.697 

15 

20  52  36.29 

9.3810 

19  47  28J> 

8.807 

15 

22  40  40.88 

9.1967 

12  40    2.5 

10.689 

16 

20  54  58.99 

9.3758 

19  40  45.1 

6.778 

16 

2^  42  48.46 

9.1940 

12  29  19.9 

10.737 

17 

20  57  21.37 

9JI709 

19  33  55.1 

6.888 

17 

22  44  55.76 

9.1104 

12  18  ,34.0 

10.799  1 

18 

20  5J)  43.42 

9.3048 

19  26  58.5 

6.908 

18 

22  47    2.79 

9.1149 

12    7  44.8 

10.846 

19 

21     2    5.15 

9.3504 

19  19  55.3 

7.107 

19 

22  49    9.55 

9.1105 

11  56  .52.5 

10.807  ' 

20 

21     4  26.55 

9J530 

19  12  45.6 

7.914 

20 

22  51   16.05 

9.1061 

1 1  4.5  57.2 

10.947 

21 

21     6  47.62 

9.3404 

19    5  29.6 

7.310 

21 

22  .53  22.21? 

9.1017 

II  34  58.9 

10.996 

!  22 

21     9    8.38 

9.3490 

18  58    7.3 

7.494 

22 

22  .55  28.2:» 

3.0974 

11  23  57.7 

11.044 

23 

21   II  28.77 

9.3375 

18  '50  38.7 

7.598 

23 

22  57  :mr7 

9.0n39 

1 1    12  .53.6 

1I.0OU 

24 

21   13  48.86 

_9.M9l_ 

8. 18  4:^    3.9 

7.831 

24 

22  59  ;fi».43 

9.0689 

S.ll     1  46.7 

11.138 
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GBBBNWIOH  MBAK  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hon/. 

RightAaoeiMloB. 

DUE  for 
1  Minute. 

DoolinaUoD. 

Diff.for 
IMlnate. 

Hour. 

Right  AMeiMioii. 

Dlfffor 
1  If  inate. 

Diftfor 
IMiiraie. 

THl 

JRSDi 

LY  26. 

8ATUKDAY  27. 

h      ID      s 

s 

o       /       w 

II 

h    m     • 

• 

O         /         // 

0 

22  59  39.43 

9.0680 

an   1  46;7 

11.138 

0 

0  36    2.30 

1X477 

8.   1  33  28.3 

19.179 

1 

23    1  44.64 

9.0847 

10  50  37.1 

11.183 

1 

0  37  59.11 

1.9461 

1  21  18.0 

19.171 

3 

23    3  49.60 

9.0806 

10  39  24.8 

11.997 

2 

0  39  55.83 

1X446 

1    9    7.8 

19.168 

3 

23    5  54.31 

9.0765 

10  28    9.9 

11.970 

3 

0  41  52.46 

1.0431 

0  56  57.8 

19.165 

4 

23    7  58.78 

9.0795 

10  16  52.4 

11.319 

4 

0  43  49.00 

1X417 

0  44  48.0 

19.169 

5 

23  10    3.01 

9.0685 

10    5  32.5 

11.369 

5 

0  45  45.46 

1X409 

0  32  38.4 

19.158 

6 

23  12    7.00 

9.0616 

9  54  10.2 

11.301 

6 

0  47  41.83 

1.9388 

0  20  29.1 

19.1S9 

7 

23  14  10.76 

9.0607 

9  42  45.6 

11.499 

7 

0  49  ;)8.I2 

1X376 

8.  0    8  20.2 

19.145 

8 

23  16  14.29 

9.0668 

9  31  18.7 

11.467 

8 

0  51  34.34 

1.9364 

N.  0    3  48.3 

19.138 

9 

23  18  17.58 

9.0530 

9  19  49.5 

11.506 

9 

0  53  30.49 

1.9359 

0  15  56.4 

19.131 

10 

%i  20  20.65 

9.0493 

9    8  18.1 

11.541 

10 

0  55  26.57 

1.9341 

0  28    4.0 

19.199 

11 

23  22  23.50 

9.0457 

8  56  44.6 

11.575 

11 

0  57  22.58 

1.9399 

0  40  11.0 

19.119 

\^ 

23  24  26.13 

9.0491 

8  45    9.1 

11.609 

12 

0  59  18.52 

1X319 

0  52  17.4 

19.109 

13 

23  26  28.55 

9.0385 

8  33  31.6 

11X41 

18 

1     1   14.41 

1.9310 

1     4  23.2 

19.090 

14 

2:^  28  30.75 

9.0349 

8  21  52.2 

11X79 

14 

1    3  10.24 

1.0300 

1   16  28.2 

19.078 

J5 

23  30  32.74 

Q.03I6 

8  10  11.0 

11.709 

15 

1   5  aoi 

1.9991 

1  28  32.5 

19.065 

16 

23  32  34.53 

9.0081 

7  58  28.0 

11.739 

16 

1     7     1.73 

1.9963 

1  40  36.0 

19.069 

17 

23  34  36.11 

9.0947 

7  46  43.2 

11.761 

17 

1     8  57.41 

1.9976 

1  52  38.7 

19.038 

18 

23  36  37.49 

9.0914 

7  34  56.7 

11.788 

18 

1   10  53.04 

1.9968 

2    4  40.5 

19.099 

19 

2:^  38  38.68 

9.0181 

7  23    8.6 

11X14 

19 

1  12  48.63 

1X961 

2  16  41.3 

19.005 

20 

2:^  40  39.67 

9.0149 

7  11  19,0 

11.839 

20 

1  14  44.18 

1X955 

2  28  41.1 

11X66 

21 

2:}  42  40.47 

9.0118 

6  59  27.9 

11.664 

21 

1   16  39.69 

1.9949 

2  40  39.9 

11X71 

22 

23  44  41.09 

9.0087 

6  47  35.3 

11.888 

22 

1  18  35.17 

1.9944 

2  52  37.6 

11.959 

2:} 

23  46  41.52 
FJ 

9.0057 

a  6  35  41.3 
26 

11.911 

23 

1  20  30.62 
81 

1X940 

JNDAl 

N.  3    4  34.1 

[  28. 

11X39 

0 

23  48  41.77 

9.0097 

S.  6  23  46.0 

11.939 

0 

1  22  26.05 

1X936 

N.  3  16  29.5 

11X19 

1 

2.3  50  41.85 

1.9998 

6  11  49.5 

11.959 

1 

1  24  21.45 

1X939 

3  28  23.6 

11.801 

2 

23  52  41.75 

1.9969 

5  59  51.8 

11.979 

2 

1  26  I6.a3 

1X999 

3  40  16.4 

11.869 

3 

23  54  41.48 

1.9941 

5  47  52.9 

11.991 

3 

1  28  12.19 

1.9996 

3  52    7.9 

11.847 

4 

23  56  41.04 

1.9913 

5  35  52.9 

19.009 

4 

1  30    7.54 

1X993 

4    3  58.0 

11.893 

5 

2:3  58  40.44 

1.9886 

5  23  51.8 

19.097 

5 

1  32    2.87 

1X991 

4  15  46.7 

11.799 

6 

0    0  39.68 

1.9860 

5  11  49.7 

19.043 

6 

1  33  58.19 

1X990 

4  27  33.9 

11.774 

7 

0    2  38.76 

1.9834 

4  59  46.7 

19.067 

7 

1  35  5.^.51 

1.9919 

4  39  19.6 

11.749 

8 

0    4  37.69 

1.0809 

4  47  42.9 

19.070 

8 

1  37  48.82 

1X918 

4  51     3.8 

11.793 

9 

0    6  36.47 

1.9784 

4  a5  38.3 

19.083 

9 

1  39  44.13 

1.9918 

5    2  46.4 

11.696  1 

10 

0    8  35.10 

1.9760 

4  23  32.9 

19X96 

10 

1  41  39.44 

1X919 

5  14  27.3 

11.667 

11 

0  10  a3.59 

1.9736 

4  11  26.8 

19.107 

II 

1  43  34.76 

1.9990 

5  26    6.5 

11.638 

12 

0  12  31.93 

1.9713 

3  59  20.1 

19.117 

12 

1   15  30.08 

1.9991 

5  37  43.9 

11.608 

13 

0  14  30.14 

1.9690 

3  47  12.8 

19.197 

13 

1  47  2.5.4 1 

1X993 

5  49  19.5 

11.578 

14 

0  16  28.21 

1.9668 

3  35    4.9 

19.135 

14 

1  49  20.75 

1.9995 

6    0  53.3 

11.547 

15 

0  18  26.15 

1.9647 

3  22  56.6 

19.143 

15 

1  51    16.11 

1.9997 

6  12.25.2 

11.515 

16 

0  20  2:U>7 

1.9696 

3  10  47.8 

19.150 

16 

1  53  11.48 

1.9931 

6  23  55.1 

11.483 

17 

0  22  21.66 

1.9605 

2  58  38.6 

19.156 

17 

1  55    6.88 

1.9935 

6  35  23.1 

11.450 

18 

0  24  19.23 

1.9585 

2  46  29.1 

19.161 

18 

1  57    2.30 

1.9938 

6  46  49.1 

11.416 

19 

0  26  16.68 

I.0S66 

2  34  19.3 

19.165 

19 

1  58  57.74 

1.9949 

6  58  13.0 

11X80 

20 

0  28  14.02 

1.9547 

2  22    9.3 

19.168 

20 

2    0  53.21 

1.9947 

7    9  34.7 

11X44 

21 

0  30  11.25 

1.9599 

2    9  59.2 

19.170 

21 

2    2  48.71 

1.9959 

7  20  54.3 

11X06 

22 

0  32    8.37 

1.9519 

1  57  48.9 

19.179 

22 

2    4  44.?4 

1.9957 

7  32  11.7 

11X71 

23 

0  34    5.39 

1.9494 

I  45  38.6 

19.179 

23 

2    6  39.80 

1.9963 

7  43  26.8 

11.993 

24 

0  36    2.30 

1.9477 

S.   1  33  28.3 

19.179 

24 

2    8  35.40 

1.9970 

N.  7  54  39.7 

11.106 
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GREENWICH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Bomr. 

Bight  AMMslon. 

Diftfor 
IMlBttteu 

DeoliDAlioo. 

DiiCfor 
IMinato. 

Hour. 

BighlABoenakm. 

Diftfor 
IHinate. 

Diitfor 
IMlontft. 

MONDAY  29. 

WEDNESDAY,  MAY  1. 

0 

J 

,       h    m    s 
2    8  35.40 
2  10  31.04 

s 
1.9977 

N.  ^5^39.7 
8    5  50J2 

11.195 
11.155 

0        3*  42  28J34      I'jpoos  !N.15  53  56.5       oii9 

— ;*" 

2 

2  12  26.72 

1.9964 

8  16  58.3 

11.115 

3 

2  14  22.45 

1.9999 

8  28    4.0 

11.074 

4 

2  16  18i23 

1.9301 

8  39    7.2 

11.033 

5 

2  18  14.0G 

1J309 

8  50    7.9 

lOMl 

6 

2  20    9.94 

1 .9317 

9    1    6.1 

10M7 

7 

2  23    5.87 

IJ390 

9  12     1.6 

10.903 

8 

2  24    1.85 

1.9335 

9  22  54.5 

10.660 

9 

2  25  57.89 

1.9346 

9  33  44.7 

10.8U 

10 

2  27  53^19 

1.9366 

9  44  322 

10.768 

1   >l 

2  29  50.15 

1.9308 

9  55  16.9 

10.799 

'    12 

2  31  46.38 

1.9377 

JO    5  58.8 

10.074 

13 

2  33  42.68 

1.9388 

10  16  37.8 

10.096 

;   14 

2  35  39.04 

1.9399 

10  27  13.9 

10.577 

.   15 

2  37  35.47 

1.9411 

10  37  47.1 

10.598 

,   16 

2  39  31.98 

1.9494 

10  48  17.3 

10.478 

1   17 

2  41  28Ji(i 

1.9436 

10  58  44.4 

10.497 

1   '® 

2  43  25.21 

1.9449 

11     9    8.5 

10.375 

PHASES  OF  THE  MOON. 

'   VJ 

2  45  21.94 

1.9409 

11   19  29.4 

10.333 

i  ^ 

2  47  18.75 

1.9470 

11  29  47.2 

10.970 

-  -     — _       — 

1  21 

2  49  15.65 

1.9490 

11  40     1.8 

10.916 

d       b        m 
D  First  Quarter     .April      8      1     47.0 

1  » 

23 

2  51   12.63 
2  53    9^ 

1.9603 
1JU7 

11  50  13.1 
N.I2    0  21.1 

10.161 
10.106 

O  Full  Moon      ....     15     10     ia6 

TU 

ESDAY  30. 

<r    l^tQu»rter.     ...    22      1     55.8 
•  New  Moon     ....    29     14      4i) 

0 

2  55    6.84 

IJKM  N.I2  10  25.9 

10UI61 

1 
2 

2  57    4.08 
2  59    1.41 

IJ647  1     12  20  27.3 
1.9509  1     12  30  25.2 

9.994 
9.937 

8 

4 

3    0  58.83 
3    2  56.34 

1.9677  1     12  40  19.7 
14)693  ,     1  i  .50  10.7 

9.879 
0.891 

d         h 
<C   Apogee.         .     .April      5     16.5 

5 

3    4  53.95 

ijwio       12  .'>9  .58.2 

9.769 

<r   Perigee 17     13.5 

6 
7 

3    6  51.66 
3    8  49.47 

1.9096        13    9  42.1 
1.9649  !     13  19  2^.4 

9.709 

9.641 

8 

3  10  47;J7 

1.9660       13  28  59.0 

9.509 

1     9 

3  12  45.37 

IJ076 

13  :W  32.0 

9.519 

10 

3  14  43.48 

1.9093 

13  48     1.3 

9.456 

1    >l 

3  16  41.69 

14^710 

13  57  26.8 

9.399 

12 

3  18  40.00 

1.9798 

14    6  48.4 

9.398 

1   13 

3  20  38.42 

1.9746 

14  16    6.2 

9.964 

;  14 

3  7Sl  ;J6.95 

1.9703 

14  25  20.1 

9.199 

:  15 

3  24  35JS8 

1.9781 

14  :M  30.1 

0.133 

1   16 

3  26  34;^2 

IJ799 

14  4*3  3ai 

9.067 

1    17 

3  28  33.17 

1.9818 

14  52  :}8.1 

8.999 

18 

3  30  32.14 

1.9837 

15     1  36.0 

t*.93l 

.    >0 

3  m  31.22 

1J660 

15  10  29.8 

SM3 

20 

3  34  30.41 

1.9675 

15  19  19.5 

8.794 

91 

3  36  29.72 

1.9894 

15  28    5.1 

8.795 

33 

3  38  29.14 

1.9913 

15  .30  46.5 

a.6&4 

23 

3  40  28.68 

IJ933 

15  45  2:^,6 

8Jie3 

24 

3  42  28.34 

1.9953  N.I 5  53  56.5 

8.519 

68 


APRIL,    1889. 


xin 


1 

1 

GBEENWICH  MP. AN  TIME. 

i 

LUNAR  DIBTAKCE8. 

Name  and  Direetiou 

Nooiu 

P.L. 
of 

IIP» 

P.L. 
of 

VIb. 

P.  L. 
of 

Kh. 

P.L 
of 

1 

of  Object. 

W. 

Diff. 

Diff. 

Diff 

Die 

8U5 

ri  5:3  i/i 

3502 

14  13  38 

3454 

15  34  54 

3421 

16  56  47 

3399 

Aldebaran 

E. 

44  10  42 

2631 

42  »!  54 

2841 

41     3  19 

9»9 

39  29  58 

9809 

Pollux 

E. 

88  25  12 

8S4» 

86  51  48 

9850 

85  18  37 

9669 

83  45  38 

3879 

1 

Saturn 

E. 

109  44  31 

3816 

108  10  24 

9896 

106  m  30 

9836 

105    2  49 

9845 

2 

Sew 

W. 

23  50  21 

33(B 

25  13  21 

3363 

26  36  20 

3364 

27  59  18 

3367 

Aldeljaran 

E. 

31  46  35 

3915 

30  14  ti5 

2995 

28  42  48 

9936 

27  11  15 

9946 

Pollux 

E. 

70    3  5(j 

9938 

74  32  13 

2938 

73    0  42 

9947 

71  29  23 

2956 

Saturn 

E. 

117  17  32 

2894 

95  45    6 

9903 

94  12  51 

9912 

S>2  40  48 

2922 

Regulus 

E. 

111  54  54 

S907 

110  22  44 

2916 

106  50  46 

2995 

107  18  59 

2934 

3 

Sun 

W. 

34  53     1 

3390 

36  15  29 

3395 

37  37  51 

3400 

39    0    7 

3406 

Pollux 

E. 

63  55  47 

30O3 

62  25  38 

3012 

60  55  40 

3020 

59  25  52 

3029 

Saturn 

E. 

85    3  22 

2904 

83  32  24 

2973 

82    1  37 

2980 

80  30  59 

9968 

Regulus 

E. 

yu  42  50 

3976 

98  12    7 

2964 

96  41  34 

2992 

95  11  11 

2999 

4 

Hun 

W. 

45  49  53 

3433 

47  11  32 

3438 

48  33    6 

3442 

49  54  35 

3446 

Pollux 

E. 

51  59  26 

3068 

50  30  37 

3076 

49     1  58 

3084 

47  33  29 

3091 

Saturn 

E. 

73    0    5 

3028 

71  30  19 

3096 

70    0  39 

3032 

68  31    6 

3097 

Regulus 

E. 

87  41  27 

3038 

86  11  54 

3038 

84  42  28 

3043 

83  13    9 

3048 

5 

Sun 

W. 

56  40  52 

3463 

58     1  57 

3466 

59  22  59 

3468 

60  43  59 

3470 

Venus 

W. 

25  26  32 

3536 

26  46  16 

3498 

28    6  42 

3465 

29  27  45 

3436 

Pollux 

E. 

40  13  12 

3135 

38  45  33 

3133 

37  18    3 

3140 

35  50  42 

3148 

Saturn 

E. 

61     4  48 

3058 

59  35  47 

3060 

58    6  49 

3063 

56  37  54 

3065 

Regulus 

E. 

75  47  58 

3009 

74  19  10 

3071 

72  50  25 

3073 

71  21  43 

3076 

6 

Sun 

W. 

67  28  41 

3471 

68  49  ;J8 

3471 

70  10  35 

3469 

71  31  34 

3467  ; 

Venus 

W. 

36  20     1 

3333 

37  43  34 

3317 

39    7  26 

3302 

40  31  35 

3388 

Aldebaran 

W. 

16  28    3 

3115 

17  55  54 

3109 

19  23  53 

3103 

20  51  59 

3097 

Pollux 

E. 

28  36  19 

3193 

27  JO    0 

3204 

25  43  55 

3218 

24  18    7 

3234 

Saturn 

E. 

49  13  49 

3069 

47  45    2 

3069 

46  16  15 

3069 

44  47  27 

3067 

Regulus 

E. 

63  58  44 

3080 

62  30  10 

3080 

61     1  36 

3079 

59  33    1 

3078 

7 

Sun 

W. 

78  17  13 

3449 

79  38  34 

3445 

81     0    0 

3439 

82  21  32 

3433 

Venus 

W. 

47  36  11 

3285 

49     1  50 

3314 

50  27  43 

3903 

51  53  50 

3190 

1 

Aldebnran 

W. 

28  14    7 

3071 

29  42  52 

3065 

31   11  44 

3060 

32  40  43 

3053 

Saturn 

E. 

37  22  49 

3053 

35  53  42 

3049 

34  24  30 

3045 

32  55  13 

3040 

Regulus 
Spica 

E. 

52    9  31 

3065 

50  40  39 

3061 

49  11  42 

3066 

47  42  39 

3051 

E. 

106    6  18 

3091 

104  37  57 

3087 

103    9  31 

3081 

101  40  58 

3076 

8 

Sun 

W. 

89  11     5 

3396 

90  33  26 

3387 

91  55  57 

3378 

93  18  38 

3368 

Venus 

W. 

59    8    2 

3138 

60  35  38 

3115 

()2    3  29 

3103 

63  31  ;35 

3090 

Aldebaran 

W. 

40    7  44 

3017 

41  37  36 

3008 

43    7  :W 

2998 

44  37  54 

2988 

Regulus 

E. 

40  15  44 

3023 

38  45  58 

3014 

37  16    3 

3006 

:35  45  58 

2999 

Spica 

E. 

94  16  21 

3041 

92  46  59 

3033 

91   17  27 

3024 

89  47  44 

3014 

0 

Sun 

W. 

100  15    7 

3313 

101  39    5 

3300 

103    3  17 

3987 

104  27  44 

3973 

Venus 

W. 

70  56  16 

3019 

72  26    5 

3005 

73  56  12 

2989 

75  26  38 

29rj 

Aldebaran 

W. 

52  12  18 

2935 

53  43  52 

2924 

55  15  41 

2912 

56  47  45 

2899 

RepduH 
Spica 

E. 

28  13    3 

2957 

26  41  56 

3947 

25  10  37 

9930 

23  39    8 

2931 

E. 

82  16  10 

9964 

80  45  12 

9959 

79  13  59 

9941 

77  42  32 

9998 

XIV. 
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GBBBNWICH  MEAK  TIME. 

LUNAK  DISTAKCK8. 

U 
P 

Nui«  Md  DlrMtSoD 
of  Object. 

Midnight. 

P.L. 
of 

Diflr. 

X\^' 

P.L. 
of 
DIff. 

XVlUh. 

... 

of 

iMir. 

3366 

XXlh. 

1 

P.L. 

of 

WIT. 

3363 

1 

Suit 

W. 

l§  19    5 

3384 

19  4l'46 

3373 

2f    42f 

22  27'  22 

Aldebamn 

E. 

37  56  51 

9873 

:)6  23  57 

9883 

34  51  16 

9804 

33  18  49 

8904 

Pollux 

E. 

82  12  52 

8880 

80  40  19 

9800 

79    7  59 

9900 

77  35  51 

9910 

SATumif 

E. 

103  29  20 

98B6 

101  56    4 

9866 

100  23     1 

8675 

98  50  10 

9885 

9 

Sufr 

W. 

29  22  12 

3371 

30  45    2 

3375 

32    7  47 

3379 

33  30  27 

3386 

Aldebanm 

E. 

25  39  55 

SMS 

24    8  49 

9060 

22  37  57 

8981 

21    7  20 

9003 

Pollux 

E. 

69  58  17 

9067 

68  27  23 

9076 

66  56  40 

8965 

65  26    8 

9903 

SATuaif 

E. 

91    8  57 

9931 

89  37  17 

9930 

88    5  48 

8948 

86  34  30 

9956 

Regulus 

E. 

105  47  23 

9943 

104  15  59 

9959 

102  44  46 

8960 

101  13  43 

9968 

3 

Son 

W. 

40  22  17 

3419 

41  44  20 

3417 

43    6  17 

3489 

44  28    8 

3498 

Pollux 

E. 

57  56  15 

3037 

56  26  48 

3045 

54  57  31 

3063 

53  28  24 

3060 

SATumif 

E. 

79    0  31 

9905 

77  30  12 

3001 

76    0    1 

3000 

74  29  59 

3015 

Regulus 

E. 

93  40  57 

3006 

92  10  52 

3013 

90  40  55 

3090 

89  11    7 

3096 

4 

Sun 

W. 

51  15  59 

3461 

52  37  18 

3455 

53  58  33 

3458 

55  19  44 

3461 

Pollux 

B. 

46    5    9 

3008 

44  36  57 

3105 

43    8  54 

3119 

41  40  59 

3119 

SATuaif 

E. 

67     1  39 

3049 

65  32  18 

3047 

64    3    3 

3051 

62  33  53 

3055 

Regulufi 

E. 

81  43  56 

3063 

80  14  49 

3057 

78  45  47 

3061 

77  16  50 

3065 

5 

Sim 

W. 

62    4  57 

3471 

63  25  54 

3478 

64  46  50 

3478 

66    7  45 

3471 

Vewus 

W. 

30  49  21 

3411 

32  11  25 

3388 

33  33  54 

3366 

34  56  47 

3350 

Pollux 

E. 

:M  23  30 

3155 

32  56  27 

3163 

31  29  33 

3179 

30    2  50 

3189 

SATtrmif 

E. 

55    9    2 

3067 

53  40  12 

3068 

52  11  23 

3069 

50  42  36 

3060 

Regulufl 

E. 

69  53    4 

3078 

68  24  27 

3079 

66  55  52 

3080 

65  27  18 

3060 

6 

Sun 

W. 

72  52  35 

3464 

74  13  3J) 

3469 

75  34  46 

3458 

76  55  57 

3464 

1 

Vmnvn 

W. 

41  56    0 

3975 

43  20  41 

3969 

44  45  37 

3050 

46  10  47 

3938 

Aldebnran 

W. 

22  20  12 

3009 

2:)  48  31 

3087 

25  16  57 

3088 

26  45  29 

3077 

Pollux 

E. 

22  52  38 

3853 

21  27  31 

3976 

20    2  52 

3306 

18  38  47 

3344 

SATinuf 

E. 

43  18  37 

3065 

41  49  45 

3063 

40  20  50 

3060 

38  51  51 

3057 

fUgulufl 

E. 

58    4  24 

3075 

56  35  44 

3073 

55    7    2 

3078 

53  :»  18 

3060 

7 

Sow 

W. 

83  43  11 

S497 

85    4  57 

3490 

86  26  51 

3413 

87  48  53 

3404 

V*IfUB 

W. 

53  20  11 

3178 

54  46  47 

3166 

56  13  37 

3153 

57  40  42 

3141 

Aldebanm 

W. 

34    9  50 

3047 

35  39    5 

3039 

37    8  29 

3038 

38  38    2 

3035 

SATumif 

E. 

31  25  50 

3034 

29  56  20 

3099 

28  26  43 

3089 

26  56  58 

3015 

Regulus 
8pS» 

E. 

46  13  29 

3046 

44  44  13 

3040 

43  14  50 

3035 

41  45  21 

3099 

E. 

100  12  19 

3060 

98  4:3  32 

3063 

97  14  37 

3056 

95  45  33 

3049 

8 

Sun 

W. 

94  41  31 

3356 

96    4  36 

3347 

97  27  53 

3336 

98  51  23 

3394 

Vejics 

W. 

64  59  57 

3076 

m  28  36 

3069 

67  57  32 

3048 

69  26  45 

3034 

Akfebaran 

W. 

46    8  22 

9078 

47  39    2 

9969 

49    9  54 

9958 

50  40  59 

9947   , 

RaguluB 
8pH» 

E. 

34  15  44 

9991 

32  45  20 

9989 

31   14  45 

9973 

2!>  43  59 

9965  ' 

E. 

88  17  49 

3005 

86  47  i^i 

9996 

a^S  17  25 

9985 

83  46  54 

9975, 

9 

Sirfr 

W. 

105  52  27 

3950 

107  17  26 

3945 

108  42  42 

3931 

no    8  15 

3916 

VBflOf 

W. 

76  57  24 

9958 

78  28  29 

9949 

79  59  54 

9997 

81  31  3<) 

9910 

] 

Aldebanm 

W, 

58  20    5 

9886 

59  52  42 

987^ 

61  25  »] 

9859 

62  58  48 

9845 

i 

Resnilufl 
SpNm 

E. 

22    7  28 

9993 

20  35  38 

9916 

19    3  40 

9919 

17  31  3f> 

9909 

! 

E. 

76  10  49 

9916 

74  38  51 

9903 

n   6  m 

9891 

71  34     5 

9877 
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XV. 


GBEENWICH  MEAN  TIME. 


LUNAB  DISTANCES. 


1 

tf •»•  *a4  Dirvettoa    | 

ofOtt^t. 

W. 

10 

Sun 

Venus 

w. 

Aldebarau 

w. 

Pollux 

w. 

Spica 

K. 

Antares 

E. 

II 

Sun 

W. 

Venus 

W. 

Aldebarau 

W. 

Pollux 

W. 

Spica 

E. 

Antares 

E. 

19 

AldeboraD 

W. 

Pollux 

W. 

Saturn 

W. 

Spica 

E. 

Aiitares 

E. 

13 

Pollux 

W. 

Saturn 

W. 

Regulns 

W. 

Aiitaras 

E. 

Jupiter 

E. 

14 

Pollux 

W. 

Saturn 

W. 

Regulus 

W. 

Autares 

E. 

Jupiter 

E. 

a  AquilsB 

E. 

15 

Pollux 

W. 

Saturn 

W. 

Regulus 

W. 

Autai*es 

E. 

Jupiter 

E. 

n  Aquile 

E. 

16 

Saturn 

W. 

Regulus 

W. 

Autares 

E. 

Jupiter 

E. 

»  Aquilm 

E. 

17 

Saturn 

W. 

KeguluH 

W. 

Spicn 

VV. 

Jupiter 

E. 

a  Aquilft^ 

E. 

Fomalliaut 

E. 

Noou. 


Ill  34  5 
m  3  45 
04  32  18 
Ql  6  50 

70  I  17 
115  54  4S) 

123  12  8 

95  33  31 
77  12  5 
3:}  24  5:j 
57  28  I 

103  22  I 

1)0  15  I 
4«  17  7 
24  48  13 
44  34  22 
90  25  3J 

59  38  23 
38  16  29 
23  39  2 

77  4  5 
106  22  57 

73  26  20 
52  9  54 
37  28  20 
6:)  18  45 
J)2  31  20 
108  41  20 

87  37  26 
66  25  46 
51  42  II 
49  13  37 

78  17  2 

96  m    9 

80  59  8 
66  14  20 
34  57  27 
63  45  I 

m  57  :m) 

95  43  10 
80  57  :« 
27  31»    0  j 
49    2    2, 

71  22  10 
ia3  »)  18 


P.  L. 

of 
Dlff. 


3J0I 
3d04 
9830 
3016 
9884 
9»74 

3070 
9756 
9706 
9783 
9740 
9743 


9613 
9668 
9635 


9463 
9431 
9409 
9471 
9441 

9339 
9307 
9390 
9354 
9315 
3099 


9904 
9919 
9979 
9919 
9855 

9136 
9141 
9958 
9141 
9790 

9104 
9108 
9949 
9100 
9844 
9316 


P.L. 

lUh. 

of 

Diir. 

113    0  13 

3185 

84  :)6  12 

9877 

6<i    6    7 

9615 

*n  36  43 

9977 

iiS  28  12 

9850 

114  21  57 

9858 

124  40  54 

3053 

97    8  5(; 

9730 

78  48  37 

96*« 

34  59  43 

9760 

55  52  26 

97» 

101  46  18 

9795 

91  54  38 

9553 

47  55  44 

9593 

26  27  50 

9551 

42  56  15 

9093 

88  46  41 

9588 

61  20  2S 

9445 

3J)  59  19 

9415 

25  21     8 

9443 

75  22  11 

9455 

104  40  20 

9494 

75  11  33 

9317 

53  55  44 

9999 

3!»  13  51 

9304 

61  34    4 

9349 

!K)  45  43 

9300 

107  II  43 

3001 

89  25  12 

9916 

68  14    7 

9104 

53  30  20 

9901 

47  26  57 

9966 

76  28  53 

9909 

94  56  5:i 

9849 

82  49  12 

9130 

68    4  17 

9134 

33  10  25 

9964 

61  55    5 

9136 

82  22  4!) 

9789 

97  34    3 

9103 

82  48  20 

9107 

2i>  2(>  14 

9939 

47   II    l(> 

9107 

69  48  :«» 

9860 

101  53  42 

9313 

Vlh. 

C            /          li 

114  26  40 

86    9    0 

irr  40  15 

24    7  24 

m  54  49 

112  48  44 

126  10     1 

98  44  44 

80  25  32 

.36  35    3 

54  16  32 

100  10  12 

Jl3  34  38 

49  34  48 

28    7  52 

41   17  51 

87    7  29 

63    2  58 

41  42  33 

27    3  42 

73  39  54 

102  57  20 

76  57    7 

55  41  55 

40  59  44 

59  49    5 

88  59  44 

105  41  31 

91   13  13 

70    2  43 

55  18  46 

45  40    7 

74  40  28 

93  23  19 

84  39  26 

69  54  24 

31  2.3  33 

60    5    0 

80  48    7 

P.L. 
of 

Diir. 


m  24  57 

81  :^»    9  1 
31    13  51 
45  20  *.V 
(>8  15  2D 
100    8    1 


3170 
9861 
9601 
9043 
9836 
9819 

3036 
9791 
9679 
9738 
9710 
9708 


9574 
9534 
9610 
9570 

9498 
9388 
9493 
9430 


9303 
9979 


9987 
9975 

9908 

9184 
9180 
9960 
9191 
9899 

9194 
9199 
9974 
9130 
9791 

9103 
9105 
9918 
£107 
8679 


IXJ^ 


115  53  25 
87  42  9 
69  14  42 
25  38  48 

65  21     8 
111  15  10 

127  39  29 

100  20  56 
82    2  49 

38  10  53 
52  40  18 
98  33  43 

95  15  2 
51  14  19 
29  48  18 

39  39  10 

85  27  53 

64  45  53 
43  26  10 

28  46  44 
71  57  15 

101  13  57 

78  43    2 

57  28  26 

42  45  59 

58  3  48 
87  13  25 

104  10  47 

93     1  29 

71  51  34 

57  7  28 
4:)  53    9 

72  51  47 
91  49  29 

86  29  48 
71  44  39 

29  36  56 

58  14  46 

79  13  27 

101  15  52 
86  30  0 
33     1  54 

43  29  39 

66  42  43 

96  22  15 


P.L. 
of 
Diir. 


S1S3 
9844 
9786 
9019 
9891 


3010 
9704 
9655 
9716 
9706 
9601 

9518 
9556 
9517 
9500 
S5S3 

9411 
9389 


9965 
9976 
9318 
9973 
9060 

9108 
9174 
9181 
9956 

9181 
9618 

9190 
9194 
9988 

9195 
9795 

9108 
9105 
9907 
9107 
9801 
9307 


XVL 
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GEBBNWIOH  MEAN  UMB. 

LDNAB  DI8TAMCE& 

P 

P.L. 

P.L. 

P.L. 

P.L. 

KftBA  m4  DirMtlon 
ofOlijMt. 

Midnight. 

of 
DIff. 

XVH. 

of 

Diflr: 

xvmh. 

of 

Diff: 

XXlh. 

of 

Diflr: 

10 

Suif 

W. 

uiTddo 

3138 

118  47  54' 

3191 

120  15  38 

3104 

12f  43  43 

3087 

Vm.^111 

W. 

89  15  40 

9886 

.  90  49  M 

9800 

92  23  50 

9799 

S)3  58  29 

9n4 

Aldetmran 

w. 

70  49  29 

S760 

72  24  37 

9753 

74    0    6 

9738 

75  35  55 

9799 

Pollux 

w. 

27  10  51 

9883 

28  43  31 

9666 

30  16  46 

9831 

31  50  34 

9807 

Spica 

E. 

63  47    8 

9808 

62  12  50 

9793 

60  38  13 

9779 

59    3  17 

9763 

Ajitarefl 

E. 

109  41  15 

9809 

108    6  59 

9799 

106  32  21 

9776 

104  57  22 

9760 

11 

Suiv 

W. 

129    9  18 

3001 

130  39  29 

9985 

m  10    1 

9968 

133  40  54 

9960 

Vmnvn 

W. 

101  57  31 

9887 

103  34  29 

9660 

105  11  51 

9659 

106  49  36 

9634 

Aldebaran 

W. 

83  40  29 

9838 

85  18  32 

9891 

86  56  58 

9604 

88  35  48 

9587 

PoUux 

W. 

39  47  12 

9099 

41  23  59 

9674 

43     1  14 

9653 

44  38  57 

9633 

Spica 

E. 

51    3  45 

9691 

49  26  53 

9676 

47  49  41 

9663 

46  12  11 

9619 

Antarea 

E. 

96  56  51 

9674 

95  19  36 

9656 

93  41  57 

9630 

92    3  55 

9699 

19 

Aldebamn 

W. 

96  55  50 

9501 

98  37    2 

9484 

100  18  38 

9467 

102    0  38 

9450 

Pollux 

W. 

52  54  16 

9536 

54  34  :i9 

9517 

56  15  28 

9400 

57  56  43 

9481 

SATuan 

W. 

31  29    8 

9409 

33  10  22 

9489 

34  52    0 

9465 

3634    2 

9448 

Spica 

E. 

38    0  13 

9688 

36  21     2 

9579 

34  41  38 

9571 

33    2    3 

9565 

Ajitarea 

E. 

83  47  54 

9537 

82    7  32 

9690 

80  26  46 

9503 

78  45  3r 

9487 

13 

PoUnx 

W. 

66  29  12 

9385 

68  12  54 

9978 

69  57    0 

9309 

71  41  29 

9347 

SATcmif 

W. 

45  10  10 

9366 

46  54  33 

9951 

48  39  18 

9336 

50  24  25 

9391 

Regulua 

W. 

30  30  13 

S386 

32  14    8 

9368 

33  58  28 

9359 

35  43  12 

9335 

Antarea 

E. 

70  14  14 

9409 

68  30  52 

9395 

66  47  10 

9380 

65    3    7 

9367 

Jurma 

E. 

99  30  11 

9976 

97  46    2 

9360 

96    1  30 

9345 

94  16  36 

9330 

14 

Pollux 

W. 

80  29  17 

9>n 

82  15  51 

9964 

84    2  44 

9951 

85  49  56 

9930 

SATDaif 

W. 

59  15  17 

9959 

61    2  27 

9930 

62  49  56 

9998 

64  37  42 

9916 

Regulua 

W. 

44  32  34 

9960 

46  19  30 

9949 

48    6  45 

9936 

49  54  19 

9994 

Aniares 

E. 

56  18  15 

9307 

54  32  26 

9908 

52  46  23 

9986 

51     0    6 

9980 

Jcmmu 

E. 

85  26  46 

9860 

83  39  47 

9947 

81  52  30 

9935 

80    4  55 

9993 

a  Aquito 

E. 

102  39  32 

9098 

101     7  49 

9907 

99  35  39 

9868 

98    3    5 

9871 

15 

Pollux 

W. 

94  50    0 

9180 

96  38  44 

9181 

98  27  40 

9173 

100  16  48 

9166 

SATuaif 

W. 

73  40  40 

9166 

75  29  59 

9157 

77  19  31 

9150 

79    9  14 

9143 

Regulua 

W. 

58  56  24 

9179 

60  45  34 

9163 

62  34  57 

9155 

64  24  33 

9147 

Aiitareii 

E. 

42    6    5 

S953 

40  18  57 

9951 

38  31  46 

9951 

36  44  35 

9953 

JopiTxa 

E. 

71     2  51 

9179 

69  13  42 

9164 

67  24  20 

9156 

65  34  46 

9149 

aAqiiito 

E. 

90  15  24 

9806 

88  41    7 

9801 

87    6  41 

9796 

85  32    8 

9799 

16 

SATuaif 

W. 

88  20  17 

9115 

90  10  53 

9119 

92    1  34 

9100 

93  52  20 

9106 

Regulua 

W. 

7335    2 

9119 

75  25  32 

9115 

77  16    8 

9119 

79    6  49 

9110 

Antarea 

E. 

27  50  39 

9306 

26    4  48 

9398 

24  19  30 

9350 

22  34  56 

9308 

JuPtTBB 

E. 

56  24  25 

9190 

54  33  57 

9116 

52  43  23 

9114 

50  52  45 

9111 

a  Aqtiils 

E. 

77  38  52 

9800 

76    4  24 

9808 

74  30    6 

9617 

72  56    0 

9899 

17 

SATuan 

W. 

103    6  47 

9103 

104  57  41 

9104 

106  48  34 

9106 

108  39  24 

9108 

Rflgiilu<* 

W. 

88  20  51 

9106 

90  11  41 

9107 

92    2  29 

9100 

m  53  15 

9111 

Spica 

W. 

34  50  11 

9198 

m  38  42 

9101 

38  27  23 

9186 

40  16  12 

9189 

JopiTsa 

E. 

41  38  50 

9107 

39  48     1 

9108 

37  57  14 

9100 

36    629 

9111 

1 

or  Aqniln 

E. 

65  10  25 

9996 

63  38  39 

9054 

62    7  29 

9086 

60  36  59 

3099 

1 

1 

FomnUiaut 

E. 

96  36  26 

9M6 

94  50  35 

9306 

93    4  44 

9307 

91   18  54 

9300 

_  1 
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GEEENWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

« 

P.  L. 

P.L. 

P.L. 

P.L 

Name  and  Direction 

Noon. 

of 

Upi. 

of 

VIb. 

of 

IXh. 

of 

of  Olijeot. 

O             1          // 

42    5    7 

Diff. 
3179 

Diff. 

Diff. 

Diff. 

18 

Spica 

W. 

43  54    6 

9178 

45  43    7 

9178 

47  32    8 

9178 

Jupiter 

E. 

34  15  47 

9114 

m  25    9. 

9U7 

30  34  36 

9190 

28  44    8 

9195 

a  Aquilee 

E. 

59    7  13 

3060 

57  38  15 

3104 

56  10  10 

3159 

54  43    3 

3904 

Pomalhaiit 

E. 

89  :W    7 

9311 

87  47  24 

9315 

86     1  46 

9390 

84  16  15 

9395 

a  Pegasi 

E. 

105  3i)  10 

9539 

103  58  41 

9598 

102  18    7 

9596 

100  37  30 

9595 

19 

Spica 

W. 

56  36  35 

9194 

58  25  12 

9198 

60  r3  42 

9904 

62    2    3 

9910 

Fomalhaut 

E. 

75  31     7 

9366 

73  46  43 

9377 

72    2  35 

9389 

70  18  45 

9403 

o  Pegaei 

E. 

92  14  47 

9541 

90  34  31 

9548 

88  54  24 

9556 

87  14  28 

9564 

Snw 

E. 

130  48  24 

9475 

129    6  35 

9481 

127  24  55 

9488 

125  43  25 

9495 

20 

Spica 

W. 

71     1   15 

9949 

72  48  30 

9958 

74  35  32 

9966 

76  22  21 

9976 

Ail  tares 

W. 

25  38  .32 

9411 

27  21  51 

9397 

29    5  30 

9388 

;U)  49  22 

9389 

Fomalhaut 

E. 

61  44  :^ 

9489 

60    2  59 

9501 

58  21  47 

9599 

56  41     4 

9544 

aPegasi 

E. 

78  58  22 

9695 

77  20     I 

9640 

75  42     1 

9657 

74    4  24 

9675 

Sun 

E. 

117  18  34 

9537 

115  38  12 

9547 

113  58    4 

9556 

112  18    9 

9566 

21 

Spica 

W. 

85  12  50 

9397 

86  58  10 

9337 

88  43  15 

9348 

90  28    4 

9359 

Antares 

W. 

:W  29  37 

9366 

41   13  32 

9390 

42  57  21 

9396 

44  41     2 

9401 

Fomalhaut 

E. 

48  25  53 

9661 

46  48  47 

9715 

45  12  27 

9759 

43  36  56 

9799 

a  Pegasi 

E. 

66    2  43 

9789 

64  27  51 

9807 

62  53  32 

9835 

(>l   19  49 

9863 

Suw 

E. 

104    2  10 

9691 

102  23  43 

9639 

100  45  32 

9644 

99    7  37 

9655 

22 

Spica 

W. 

99    8    5 

9417 

100  51   16 

9499 

102  34  10 

9441 

104  16  47 

9459 

Aji  tares 

W. 

5<3  16  58 

9441 

54  59  34 

9450 

5(>  41  58 

9459 

58  24    9 

9468 

Jupiter 

W. 

23  17  27 

9386 

25     1  22 

9396 

2(i  45    2 

9408 

28  28  26 

9419 

a  Pegasi 

E. 

53  41   16 

3039 

52  11  51 

3089 

50  43  19 

3198 

49  15  43 

3178 

Sun 

E. 

91     1  58 

9715 

89  25  38 

9798 

87  49  a5 

9740 

86  13  48 

9759 

2:^ 

Antares 

W. 

66  51  42 

9517 

68  32  31 

9597 

70  13    6 

9538 

71  53  27 

9547 

Jupiter 

W. 

1X7     1  28 

9475 

38  43  17 

9485 

40  24  51 

9496 

42    6  10 

9507 

a  Aquilie 

VV. 

34  56    3 

5669 

35  44  51 

5407 

36  3(5  41 

5179 

37  31  18 

4981 

Sun 

E. 

78  18  52 

9819 

76  44  40 

9895 

75  10  44 

9837 

73  37    4 

9848 

24 

Antai*es 

W. 

80  11  45 

9599 

81  50  42 

9608 

83  29  26 

9618 

85    7  56 

9698 

Jupiter 

\V. 

50  29     1 

9559 

52    8  52 

9570 

53  48  28 

9580 

55  27  50 

9590 

a  Aquilie 

W. 

42  38  a5 

4294 

4:i  45  33 

4199 

44  54    0 

4115 

46    3  47 

4041 

Sun- 

E. 

65  52  .32 

9906 

64  20  23 

9919 

62  48  28 

9931 

61   16  48 

9949 

25 

Antares 

W. 

93  17    5 

9678 

94  54  15 

9688 

96  31   11 

9698 

J)8    7  54 

9707 

Jupiter 

W. 

63  41   18 

9639 

65  19  20 

9649 

6C^  57    9 

9658 

68  34  45 

9667 

a  Aquilfe 

W. 

52    8  38 

3773 

53  24    8 

3735 

54  40  18 

3709 

55  57    3 

3679 

Sun 

E. 

53  42    5 

3000 

52  11  52 

3010 

50  41  52 

3099 

49  12    6 

3033 

26 

Jupiter 

W. 

76  39  41 

9713 

78  16    4 

9799 

79  52  15 

9730 

81  28  15 

9738 

a  Aqnilfe 

W. 

62  27  45 

3565 

63  46  57 

3551 

a5    6  25 

3538 

66  2(5    7 

3598 

Sun 

E. 

41  46  45 

3090 

40  18  23 

3101 

38  50  15 

3113 

37  22  21 

3195 

27 

Jupiter 

W. 

89  25  27 

9781 

91     0  20 

9788 

92  35    3 

9797 

94    9  35 

98C5 

«  Aquilffi 

W. 

73    6  57 

3497 

74  27  25 

3495 

75  47  55 

3493 

77    8  27 

3499 

Fomalhaut 

W. 

37  53  12 

3348 

39  16  28 

3319 

40  40  17 

3994 

42    4  35 

3974 

Sun 

E. 

30    6  37 

3190 

28  40  16 

3904 

27  14  12 

3990 

25  48  26 

3936 

XVIIL 
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1 

OBBENWlCn  MEAN  TIME. 

t 

LUNAK  DISTANCES. 

!l. 

P.L. 

P.L. 

P.L. 

P.L. 

I  le 

NMieMd  Dlr»etloo 

MMiiight. 

of 

XVh. 

of 

XV111»' 

of 

XXIh 

of 

of  ObjMi. 
Siiim 

W. 

DIff. 

5f   10     6 

Dlff. 

Dlff. 
9185 

Dlff. 
9180 

49  2l'    8 

9180 

9189 

52  59     i' 

54  47  51' 

'        '  JtrpiTER 

E. 

26  5:1  ^7 

9130 

25    3  33 

9134 

23  13  26 

9140 

21  23  28 

9147 

a  Aquile 

E. 

5.3  16  5J» 

3963 

51  52    4 

3398 

50  28  25 

3400 

49    6    9 

3480 

FcNMdhaut 

E. 

82  30  5-^ 

9339 

80  45  39 

9330 

79    0  3*1 

9347 

77  15  45 

9356 

■ 

aPeKasi 

E. 

5)8  56  5*i 

9S96 

97  16  15 

9598 

95  35  41 

9531 

93  55  11 

9535 

1  19 

Spka 

W. 

m  50  15 

9917 

65  38  17 

9995 

67  26    8 

9939 

69  13  48 

9941 

1 

FonMlhaut 

E. 

68  a5  N 

9416 

m  52    2 

9431 

65    9  11 

9447 

63  26  43 

9463 

■ 

oPeiFui 

E. 

85  lU  41 

9574 

83  55  14 

9586 

82  16    0 

9506 

80  37    2 

9611 

Sun 

E. 

124    2    5 

9509 

122  20  55 

9510 

120  39  56 

9519 

118  59    9 

9598 

|30 

Spica 

W. 

78    8  56 

9985 

71>  55  17 

9996 

81  41  23 

9306 

83  27  14 

9316 

1 
1 

Antares 

W. 

32:022 

9379 

34  17  27 

9378 

36     1  33 

9380 

37  45  37 

9389 

1 

Fomalhaut 

E. 

55    0  52 

9568 

53  21   13 

9593 

51  42    8 

9691 

50    3  41 

9649 

n  Peipwi 

E. 

72  27  10 

9693 

70  50  21 

9713 

69  13  59 

9735 

67  38    6 

9758 

1 
1 

Suif 

E. 

110  38  28 

9577 

108  59     1 

9588 

107  19  49 

9599 

105  40  52 

9610 

21 

Spica 

W. 

92  12  37 

9371 

93  56  54 

9389 

95  40  54 

9394 

97  24  38 

9405  1 

Aatares 

W. 

46  24  a5 

9408 

48    7  58 

9416 

49  51  10 

9494 

51  34  10 

9433 

Fomalhaut 

E. 

42    2  17 

9835 

40  28  *35 

9883 

38  55  55 

9097 

37  24  23l 

9907 

aPegaai 

E. 

59  46  43 

9894 

58  14  16 

9997 

56  42  31 

9969 

55  11  30  1 

9990 

Sun 

E. 

97  29  57 

9667 

95  52  33 

9679 

94  15  25 

9691 

92  38  3?} 

9704 

'23 

Spica 

W. 

105  59    8 

9464 

107  41   12 

9476 

109  22  59 

9488 

Ill     4  29' 

9500 

Aiitarea 

W. 

60    6    7 

9478 

61  47  51 

9487 

63  29  22 

9497 

65  10  39 

9507 

' 

JurtTKa 

W. 

30  11  34 

9430 

31  54  26 

9441 

33  37    2 

9499 

35  19  23  1 

9463   1 

i 

aPegafli 

E. 

47  49    8 

3939 

46  23  37 

3990 

44  59  14 

3354 

43  36    5 

3495 

1 

Soif 

E. 

84  38  17 

9764 

83    3    2 

9776 

81  28    3 

9788 

79  53  20; 

1 

9800 

^ 

Antarea 

W. 

73  33  35 

9557 

75  13  29 

9567 

76  53    9 

9578 

78  32-34  ; 

9588 

JupiTsa 

W. 

43  47  14 

9517 

45  28    3 

9598 

47    8  37 

9530 

48  48  56 

9549 

aAquilip 

W. 

38  28  28 

4808 

:»  27  58 

4653 

40  29  37 

4518 

41  33  13  i 

4399. 

1 

Sun 

E. 

72    3  39 

9860 

70  30  29 

9873 

68  57  35 

9884 

67  24  56 

9806  1 

1  ^ 

Antarea 

W. 

86  46  13 

9638 

88  24  16 

9648 

90    2    6 

9668 

91  39  42 

9668 

JlTFfTKa 

W. 

57    6  5J) 

9600 

58  45  54 

9610 

60  24  a5 

9690 

62    3    3 

9099 

a  Aqtiile 

W. 

47  14  46 

3975 

48  2(>  50 

3916 

49  39  54 

3809 

50  53  52 

3816 

! 

Sttif 

E. 

59  45  23 

9954 

58  14  12 

9965 

56  43  15 

t 

99n 

55  12  33* 

9988 

1  25  1  Antares 

W. 

9J>  44  25 

9716 

101  20  43 

9796 

102  56  48 

9736 

104  32  40 

9747 

JoriTKR 

W. 

70  12    9 

96n 

71  49  20 

9686 

73  26  19 

9606 

75    3    6 

9704 

aAqiiil» 

W. 

57  14  20 

3645 

58  32    6 

3699 

59  50  17  ' 

3600 

61     8  51 

3589 

RVH 

E. 

47  42  34 

3044 

46  13  16 

3066 

44  44  12 

3067 

43  15  22 

3078 

1% 

JfffTrsa 

W. 

83    4    4 

9747 

84  39  42 

9756 

86  15    8 

9764 

87  50  23 

9779 

1 
1 

a  Aquihe 

W. 

67  46    0 

3519 

69    6    3 

3511 

70  26  15 

3506 

71  46  .33 

3500 

Son 

E. 

35  54  42 

3138 

34  27  18 

3150 

33    0    9 

3163 

31  33  15 

3176 

1 
.  27 

Jurma 

W. 

95  43  56 

9813 

97  18    7 

9691 

98  52    8 

9838 

100  25  .59 

9836 

a  Aquilip 

W. 

78  29    0 

3483 

79  49  32 

3494 

81   10    3 

3497 

82  .30  31 

3500 

Fonialhaiit 

W. 

43  29  17 

3956 

44  54  20 

3940 

46  19  42 

3996 

47  45  20 

3914 

1 

Son 

E. 

24  23    0 

3954 

22  57  55 

3974 

21  33  13 

3905 

20    8  .V) 

3390   1 

T4 
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AT  GBEENWIGH  APPABENT  NOON. 

i 
1 

"S 

1 

1 

•s 

1 

THK  8DN*8 

Sideraol 
Time  of 
Semi- 

Paa«iiig 
MflridUn. 

Eqaattonof 

TliiKS 

to  be 
Sobtraoted 

from 
Appueot 

Time. 

DMtfor 
IHoar. 

Appwent 
RiKhtAMMiiloB. 

h      m      a 

2  35  21.21 
2  39  10.78 
2  43    0.89 

Diff.for 
IHonr. 

Apparent 
DeoUnatioB. 

Difll  for 
IHonr. 

Sraii. 
dhuoeter. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

9^554 
9.577 
9.599 

N.15  13  1L8 
15  31     6.5 
15  48  45.8 

+45J0 
44.46 
43.81 

15  54.08 
15  53.85 
15  53.62 

66!l0 
66.18 
66.26 

3    3*31 
3  10.27 
3  16.69 

a 
0.301 
0.278 
0.256 

Sat. 

SUN. 

Mon. 

4 
5 
6 

2  46  51.55 
2  50  42.75 
2  54  34.50 

9.622 
9.644 
9.667 

16    6     9.3 
16  23  16.9 
16  40    8.1 

443.15 
42.47 

41.78 

15  53.40 
15  53.18 
15  52.96 

66.35 
66.43 
66.51 

3  22.58 
3  27.92 
3  32.72 

0.233 
0.211 
0.188 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  58  26.80 

3  2  19.65 
3    6  13.06 

9.690 
9.714 
9.737 

16  56  42.5 

17  13    0.0 
17  29    0.2 

+41.08 
40.37 
39.64 

15  52.74 
15  52.53 
15  52.32 

66.59 
66.67 
66.75 

3  36.97 
3  40.66 
3  43.79 

0.165 
0.142 
0.118 

Frid. 

Sat. 

SUN. 

10 
11 
12 

8  10    7.02 
3  14     1.54 
3  17  56.64 

9.761 
9.784 
9.808 

17  44  42.8 

18  0    7.5 
18  15  14.0 

+38.90 
38.15 
37.39 

15  52.12 
15  51.91 
15  51.71 

66.83 
66.91 
66.99 

3  46.38 
3  48.41 
3  49.87 

0.095 
0.072 
0,048 

Mon. 
Tues. 
Wed. 

13 
14 
15 

3  21  52.31 
3  25  48.54 
3  29  45.34 

9.831 
9.855 
9.878 

18  30    2.1 
18  44  31.6 
18  58  42.1 

+36.62 
35.83 
35.04 

15  51.51 
15  51.31 
15  51.11 

67.07 
67.15 
67.23 

3  50.76 
3  51.08 
3  50.84 

0.025 
0.001 
0.022 

Thur. 

Frid. 

Sat. 

16 
17 
18 

3  33  42.70 
3  37  40.64 
3  41  39.16 

9.902 
9.926 
9.950 

19  12  33.4 
19  26     5.2 
19  39  17.3 

+34.23 
33.42 
32.59 

15  50.92 
15  50.73 
15  50.54 

67.32 
67.40 
67.48 

3  50.03 
3  48.65 
3  46.70 

0.046 
0.070 
0.094 

SUN. 

Mon. 

Tues. 

19 
20 
21 

3  45  38.24 
8  49  37.88 
3  53  38.09 

9.974 

9.997 

10.020 

19  52     9.5 

20  4  41.5 
20  16  53,0 

+31.75 
30.90 
30.04 

15  50.35 
15  50.16 
15  49.98 

67.56 
67.63 
67.71 

3  44.18 
3  41.10 
3  37.46 

0.118 
0.141 
0.164 

Wed. 
Thur. 
Frid. 

22 
23 
24 

3  57  38.85 

4  1  40.15 
4     5  41.99 

10.044 
10.066 
10.088 

20  28  43.7 
20  40  13.5 
20  51  22.2 

+29.17 
28.30 
27.41 

15  49.80 
15  49.62 
15  49.45 

67.78 
67.86 
67.93 

3  33.27 
3  28.53 
3  23.26 

0.187 
0.209 
0.231 

Sat. 

SUN. 

Mon. 

25 
26 
27 

4    9  44.35 
4  13  47.23 
4  17  50.60 

10.110 
10.131 
10.151 

21     2     9.5 
21   12  35.1 
21  22  38.8 

+26.51 
25.61 
24.70 

15  49.28 
15  49.12 
15  48.96 

68.00 
68.07 
68.14 

3  17.47 
3  11.16 
3     4.37 

0.263 
0.274 
0.^^ 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

4  21  54.45 
4  25  58.76 
4  30     3.52 
4  34    8.70 

10.170 
10.189 
10.207 
10.224 

21  32  20.5 
21  41  39.8 
21  50  36.5 
21  59   10.5 

+23.77 
22.83 
21.88 
20  93 

15  48.81 
15  48.66 
15  48.52 

15  48.38 

68.20 
68.26 
68.32 
68.38 

2  57.10 
2  49.37 
2  41.19 
2  32.59 

0.313 
0.332 
0.-350 
0.367 

Sat. 

32 

4  38  14.28 

e  mean  time  of  aei 

10.241 
nidiamete 

N.22     7  21.5 

+19.97 

15  48.24 

68.44 

2  23.58 

0.384 

NorrB.-Th 

r  pAsaing  may  be  foand  by  a 

ubtraotiug  0«.] 

Sfiromtli 

e  sidereal  tim 

B. 

Tb 

e  si^n  -\-  proflx*Ml 

to  the  bo 

arly  change  of  declination  in< 

licatea  that  nc 

>rth  dedii 

lations  are  inoi 

reaeing. 
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( 

AT  GBBBNWICH  MEAN  NOON. 

THE  8UN*8 

1 

1* 

1 

Time, 

to  be 

Added  to 

Meeo  Time. 

Diftfor 
iHoar. 

SiderwJ 

Time. 

or 

Right  AeoeBnioD 

of 

MeuSoD. 

Apparaol 
Biffbt  AMeosioo. 

Dittfor 
1  Hoar. 

Appwcnt 
Deolliuition. 

Diftfor 
1  Hoar. 

'Wed. 
1  Tfcor. 
'  Prid. 

1 

2 
8 

h     m       • 

2  35  21.70 
2  39  11.29 
2  43     1.42 

9.555 
9.578 
9.600 

N.  15  13  1410 
15  31     8.8 
15  48  48.1 

s 
•M5.10 
44.46 
43.81 

m       s 

3    3.33 
3  10.29 
3  16.71 

• 

0.301 
0.278 
0.256 

h     m      • 
2  38  25.03 
2  42  21.58 
2  46  18.13 

SiU. 

,SVN. 
|Moo. 

4 

5 
6 

2  46  52.10 
2  50  43.31 
2  54  35.07 

9.623 
9.645 
9.668 

16     6  11.7 
16  23  19.3 
16  40  10.5 

+43.15 
42.47 
41.78 

3  22.59 
3  27.93 
3  32.73 

0.233 
0.211 
0.188 

2  50  14.69 
2  54  11.24 
2  58    7.80 

Toe.. 
!  Wed. 
j  Thur. 

7 
8 
9 

2  58  27.38 

3  2  20.25 
3    6  13.67 

9.691 
9.714 
9.737 

16  56  44.9 

17  13    2.4 
17  29    2.6 

+41.08 
40.37 
39.C4 

3  36.98 
3  40.67 
3  43.80 

0.165 
0.142 
0.118 

3    2     4.36 
3    6    0.92 
3    9  57.47 

Prid. 

'SaL 
SON. 

10 
11 
12 

3  10    7.64 
8  14    2.17 
3  17  57.27 

9.761 
9.784 
9.808 

17  44  45.2 

18  0    9.9 
18  15  16.4 

+38.90 
38.15 
37.39 

3  46.39 
3  48.42 
3  49.87 

0.095 
0.072 
0.048 

3  13  54.03 
3  17  50.59 
3  21  47.14 

JMoa. 

^Tues. 

Wed. 

1 

18 
14 
15 

3  21  52.94 
3  25  49.17 
3  29  45,97 

9.831 
9.855 
9.878 

18  30    4.5 
18  44  33.9 

18  58  44.4 

+36.62 
3.5.83 
35.04 

3  50.76 
3  51.08 
3  50.84 

0.025 
0.001 
0.022 

3  25  43.70 
3  29  40.25 
3  33  36.81 

Thur. 
Prid. 

16 
17 
18 

3  83  43.33 
3  37  41.27 
3  41  39.78 

9.902 
9.926 
9.950 

19  12  35.6 
19  26    7.3 
19  39  19.4 

+34.23 
33.42 
32.59 

3  50.03 
3  48.65 
3  46.69 

0.046 
0.070 
0.094 

3  37  33.36 
3  41  29.92 
3  45  26.47 

SON. 

Moo. 

Tues. 

19 
20 
21 

3  45  38.86 
3  49  38.49 
3  53  38.69 

9.974 
9.997 
10.020 

19  52  11.5 

20  4  43.4 

20  16  54.8 

+31.75 
30.90 
30.04 

3  44.17 
3  41.09 
3  37.45 

0.118 
0.141 
0.164 

3  49  23.03 
3  53  19.58 
3  57  16.14 

Wed. 

1  Thur. 

Prid. 

22 
23 
24 

3  57  39.44 

4  1  40.73 
4     5  42.56 

10.043 
10.065 
10.087 

20  28  45.5 
20  40  15.3 
20  51  23.8 

+29.17 
28.30 
27.41 

3  33.26 
3  28.52 
3  23.25 

0.187 
0.209 
0.231 

4     1   12.70 
4     5     9.25 
4     9     5.81 

S«t. 

SUN. 

Hon. 

25 
26 

27 

4    9  44.91 
4  13  47.77 
4  17  51.12 

10.109 
10.130 
10.150 

21     2  11.0 
21   12  36.5 
21  22  40.1 

+26.51 
25.61 
24.70 

3  17.46 
3  11.15 
3     4.36 

0.253 
0.274 
0.294 

4  13    2.37 
4  16  58.92  I 
4  20  55.48  1 

Tues. 
Wed. 
Thur. 
Prid. 

28 
29 
80 
31 

4  21  54.95 
4  25  59.24 
4  30    3.97 
4  84    9.13 

10.169 
10.188 
10.206 
10.223 

21  32  21.7 
21  41  40.9 
21  50  37.5 
21  59  11.4 

+23.77 
22.83 
21.88 
20.93 

2  57.09 
2  49.36 
2  41.18 
2  32.58 

0.313 
0.332 
0.350 
0.367 

4  24  52.04  1 
4  28  48.60 
4  32  45.15 
4  36  41.71  ' 

Sat. 

82 

4  88  14.70 

10.240 

Mumoonn 
iM  hourly 

N.  22    7  22.3 

+  19.97 

2  23.57 

0.384 

4  40  38.27 

!     XOTL- 

1 

TlM 

mi 

nay  be  Msamed  the  k 
ohuige  of  decliniaioi 

Rme  M  tbi 
1  indieatac 

it  for  apparent  i 
1  that  Dortb  decl 

loon. 

iDAtioDfl 

Diff.  for  1  Hoar,    ' 
(Table  III.) 

^e 


Mj:\y.  jfs^a. 


in. 


A5  ^KKKNWl'.iH  JfltAK  »OC«C. 


f        I 

I        I 


it    m 


n 

id 

17 
Ut 

urt 
mi 

HI 


m 
m 

m 
\m 
urn 

\m 

MO 
141 

n^ 

MH 
Ml 

M5 
MH 
M7 

M« 

I  Ml 


a^auE  eujj*t 


9*tJA  i.UM>JTri«. 


4/  W  4»4 

44  M  %* 
4^  ^  I^J& 
^    7  1^4 

47  ft  17.1 
4«9  %  l«  I 
4^     1  i;^V 

4<»  W  **.» 
W  ft7  VI 
^1  M  Mi^ 


14  ;Si6i# 


U 

7 

I 


I4J& 
17  J 

I7j% 
l«.7 
194 


50    **,7 
&7    2/i 


W  W  44*^  (W  44  I 

f»5  46    5.19  46  5/i 

60  4»  M),»  ,  4»  49,6 

W  41  m,6  41  32.7 


f>N  «0  lft.7 

(>»  H«  ft«  7 

«()  Hi  mi 

fli  HU  15  7 

m  W  ftH  7 

«H  ^7  U0.7 

fl4  Mfi  a.7 

ti5  ^^  i\M 

m  ^0  Itt.O 

fl7  n  4i),» 

70  10  V)^)  H 


»9  14.6 
3(1  55.4 
34  35.3 

m  M.9 
W  5;j,0 

y7  ilH.H 


^5  4,6  I 
M  39.6  I 
VM>  13.7  I 

n  46.8 
15  18,8 
W  49.8 
10  19.8 


1 


41,77 
44,70 
4US3 

44.M 
USA 
44,44 

44,;iH 
44.53 
44.'^ 

UM4 
44.  HI 
44.14 

44.10 
44.06 
44.(N 

4a,iw 
4a.}»4 

43,89 

43.8ft 
43,H« 
43,76 
43.7^ 


HV^      \hM       71     7  518  !     7  4^7      143^58       -0.14     0.0063553      +^49 


IA^3TWS^ 


•  43 

+  OJ09 

+  051 
0J31 
039 

+  0,45 
0-48 
0,4« 

+  0.45 
0.39 
0.30 

+  0.18 
+  0.06 

-  0.08 

-  0.21 
0.34 

0.46 

-  0.56 
0.64 
0.70 

-  0,72 
0.70 
0.66 

-0.60 
0.51 
039 
0.27 


417 
41.1 


•i( 

OiW41«9 

OjOMIWS 
OJ00^9&4 
OiNM3906 


40.0 
39.5 


0XNH4852  ^^39.i 

0,0015786  38.7 

0.0046711  i  38.4 

0.0047627  '  +38.0 

0,0048534  '  37.6 

0.0049433  I  37.2 


0.0050323 
0.0051204 
0.0052075 

0.0052936 
0.0053785 
0.0054621 

0.0055442 
0.0056247 
0.0057034 

0.0057801 
0.0058548 
0.0059274 

0.0059978 
0.0060658 
0.0061313 
0.0061944 


+36.9 
36.5 
36.1 

+35.6 
.35.1 
34.5 

+33.0 
33.*4 
39.4 

+31.6 
30.7 
99.8 

+98.8 
97.8 
96.8 
95.9 


A'.W 


21  18  5.00 
21  14  9.10 
21   10  13^20 

21  6  17  29 
21  2  21.38 
20  58  25.47 

20  51  29.56 
20  50  33.65 
20  46  37.74 

20  42  41.83  t 
20  38  45.92 
20  34  50.T)I 

20  30  54.10 
20  26  58.19 
20  23    2.28 

20  19  6.37 
20  15  10.46 
20  11    14.55 

20  ^  18.64 
20  3  22.73 
19  59  26.82 

19  55  30.91 
19  51  35.00 
19  47  :i9.09 

19  43  13.18 
19  39  47  27 
19  35  51  35 

19  31  55.44 
19  27  59.53 
19  24  3.62 
19  20    7.71 

19  16  11.81 


Die  fbr  1  Hov. 
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1                                             GBBENWIOH  MEAN  TIME. 

i 

THFi  MOON'S 

1 

'1 

sRinniivirTKB. 

HORIZONTA.I 

PABALLAJL 

UPPER  TBAN8IT. 

AGE. 

Mooa. 

Midnight. 

Noon. 

DUT  for 
1  Boar. 

Mktnight. 

Difll  for 
IHoar. 

Meridian  of 
Greenwich. 

Dlff.  for 
1  Honr. 

Noon. 

14  56!5 
14  47.3 
14  45.6 

14  48'!7 
14  46.2 
14  45.5 

54'  2l"4 
54     9.3 
54    3.3 

-0.61 

0.38 

-0.1 1 

54'  U.1 
54     5.5 
54    2.9 

-o!'5o 

-0.25 
+0.05 

h      m 

1    6.1 

1  52.1 

2  39.4 

1.89 

•1.95 

2.00 

d 

1.4 

2.4 
3.4 

6 

14  45.9 
14  48.5 
14  53.5 

14  46.9 
14  50.7 
14  57.0 

54     4.5 
54  13.9 
54  32.4 

+0.« 
0.58 
0.97 

54    8.1 
54  22.0 
54  45.2 

+0.39 
0.77 
1.17 

3  27.8 

4  16.8 

5  5.9 

2.03 
2.05 
2.04 

4.4 
5.4 
6.4 

1     7 
8 
9 

15     1.2 
15  11.4 
15  23.9 

15    6.0 
15  17.4 
15  30.9 

55    0.5 

55  38.0 

56  24.0 

+1.37 
1.75 
2.07 

55  18.] 

56  0.0 
56  49.7 

+  1.56 
1.92 
2.20 

5  54.7 

6  43.0 

7  30.8 

2.02 
2.00 
1.99 

7.4 

8.4 
9.4 

■  11 

1  '•■« 

15  38.3 

15  53.7 

16  8.9 

15  45.9 

16  1.4 
16  16.0 

57  16.8 

58  13.2 

59  9.1 

+2.30 
2.36 
2.24 

57  44.8 

58  41.5 

59  35.2 

+2.35 
233 
2.09 

8  18.6 

9  6.9 
9  56.6 

2.00 
2.04 
2.12 

10.4 
11.4 
12.4 

1  ^^ 

\  u 

16  22.5 
16  33.1 
16  39.5 

16  28.3 
16  36.9 
16  40.9 

59  59.2 

60  38.2 

61  1.7 

+1.88 

1.32 

+0.6J 

60  20.4 

60  52.1 

61  6.7 

+  1.62 

0.98 
+0.22 

10  48.8 
IJ  44.0 
12  42.7 

2.23 
2.38 
2.52 

13.4 
14.4 
15.4 

1 

'  16 

1  17 

18 

16  41.0 
16  37.4 
16  29.6 

16  39.8 
16  34.0 
16  24.4 

61     7.0 
60  53.9 
60  25.2 

-0.17 
0.89 
1.46 

61     2.6 
60  41.3 
60    6.2 

-0.55 
1.20 
1.68 

13  44.4 

14  47.6 

15  49.9 

2.62 
2.63 
2.55 

16.4 
17.4 
18.4 

19 
20 
21 

16  18.6 
16    5.8 
15  52.4 

16  12.3 
15  59.1 
15  45.7 

59  44.8 
58  57.7 
58    8.4 

-1.85 
2.03 
2.04 

59  2J.8 
58  33.1 
57  44.1 

-1.96 
2.05 
2.00 

16  49.5 

17  45.0 

18  36.4 

2.40 
2.22 
2.06 

19.4 
20.4 
21.4 

22 

124 

15  39.3 
15  27.2 
15  16.6 

15  33.1 
15  21.7 
15  11.8 

57  20.4 
56  36.2 
55  57.0 

-1.93 
1.74 
I.5I 

56  57.7 
56  15.9 
55  39.6 

-1.84 
1.63 
1.39 

19  24.3 

20  9.6 
20  53.2 

1.93 
1.84 
1.80 

22.4 
23.4 
24.4  1 

,  25 
26 
27 

1 

28 

29 

.  30 

'  31 

15    7.5 
15    0.0 
14  53.9 

15    3.5 
14  56.8 
14  51.5 

65  23.6 
54  56.0 
54  33.9 

-1.27 
1.03 
0.81 

55     9.1 
54  44.3 
54  24.9 

-1.15 

0.92 
0.70 

21  36.2 

22  19.4 

23  3.5 

1.79 
1.81 
1.86 

25.4 
26  4 
27.4 

14  49.4 
14  46.2 
14  44.3 
14  44.0 

14  47.6 
14  45.1 
14  44.0 
14  44.4 

54  17.1 
54     5.3 
53  58.6 
53  57.4 

-0.60 

0.39 

-0.17 

+0.07 

54  10.6 
54     1.3 
53  57.3 
53  59.0 

-0.49 

0.28 

-0.05 

+0.20 

23  48.9 

6 

0  35.7 

1  23.7 

1.92 

1.98 
2.03 

28.4 
29.4  I 
0.8 

1.8 

1 

32 

14  45.3 

14  46.6 

54    2.1 

+0.33 

54     6.9 

+0.47 

2  12.6 

2.05 

2.8 

( 
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GEBBMWIOH  MBAK  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAfloensioii. 

Diftfor 
llfimito. 

DeoUnstion. 

DULfor 
IMinatA 

Hoar. 

BlghtAaoessioo. 

Diftlbr 
IMfamte. 

Dedinatioii. 

Diftfor 
IMinato. 

WEI 

>NBSr 

>AT  1. 

FRIDAY  8. 

h    m      • 

s 

O         t         II 

// 

h    m      s 

• 

0 

3  42  28^ 

1J96S 

N.15  53  56.5 

&519 

0 

5  20  35.29 

94)019 

N.21    9    9.4 

4.493 

1 

3  44  26.12 

1JW79 

16    2  25.0 

8.438 

1 

5  22  40.82 

94)930 

21  13  31.9 

4.396 

3 

3  46  28.01 

1.9999 
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6    1  56i20 

9.1934 

22  22  46JS 

8.538 

3 

4  24    5.34 

9jmi 

18  35  33.3 

6.874 

3 

6    4    a64 

8.1847 

22  25  15.3 

8.488 

4 

4  26    7.33 

9.0944 

18  42  29.2 

8.800 

4 

6    6  11.16 

8.1868 

22  27  37.8 

8.383 

5 

4  28    9.46 

8JI367 

18  49  20.1 

6.807 

5 

6    8  18.75 

8.1871 

22  29  54.1 

8.810 

6 

4  30  11.73 

941390 

18  56    6.0 

6.793 

6 

6  10  26.41 

8.1889 

22  32    4.1 

8.114 

7 

4  32  14.14 

94HI3 

19    2  4a8 

6.638 

7 

6  12  34.14 

8.1993 

22  34    7.8 

8.008 

8 

4  34  ia69 

9.0430 

19    9  22.5 

6.569 

8 

6  14  41.93 

8.1304 

22  36    5.2 

1.804 

9 

4  36  19.37 

9.04S9 

19  15  53.0 

6«466 

9 

6  16  49.79 

8.1315 

22  37  56.3 

J.790 

10 

4  38  22.19 

9.0400 

19  22  18.4 

6.379 

10 

6  18  57.71 

8.1384 

22  39  41.1 

1.084 

11 

4  40  25.15 

9J06OS 

19  28  38.5 

6.908 

11 

6  21    5.68 

8.1333 

22  41  19.6 

1.580 

13 

4  42  28.25 

9UMe 

19  34  53.4 

6.804 

12 

6  23  13.71 

8.1348 

22  42  51.8 

1.483 

13 

4  44  31.49 

9.0651 

19  41  ao 

6.116 

13 

6  25  21.79 

8.1361 

22  44  17.6 

1.377 

14 

4  46  34.86 

9.0673 

19  47    7.3 

6.097 

14 

6  27  29.92 

8.1360 

22  45  37.0 

1.970 

15 

4  48  38.36 

9.06M 

19  53    6.3 

5.838 

15 

6  29  38.11 

8.1368 

22  46  50.0 

1.164 

16 

4  50  41.99 

9UI0I7 

19  58  59.9 

5.848 

16 

6  31  46.34 

8.1375 

22  47  56.7 

1 
1.058  ! 

17 

4  52  45.76 

9.0830 

20    4  48.1 

5.758 

17 

6  33  54.61 

84389 

22  48  57.0 

0.898 

18 

4  54  49.66 

9.0001 

20  10  30.9 

5.007 

18 

6  36    2.92 

8.1388 

22  49  50.9 

0.845 

19 

4  56  53.69 

90)089 

20  16    8.2 

5.576 

19 

6  38  11.27 

8.1305 

22  50  38.4 

0.738 

90 

4  58  57.85 

9.0704 

20  21  40.0 

5.484 

20 

6  40  19.66 

8.1401 

22  51  19.5 

0.631 

31 

5     1    Z14 

9.0790 

20  27    6.2 

5.301 

21 

6  42  28.08 

8.1406 

22  51  54.1 

0.584 

23 

5    3    6.56 

9.0747 

20  32  26.9 

5.808 

22 

6  44  36.53 

8.1411 

22  52  22.3 

0.417 

>  23 

1 

5    5  11.10 

9.0707 

Ni»37  42,l 

5.806 

23 

6  46  45.01 

8.1415 

N.22  52  44.1 

0.300 

1 

THl 

JE8DJ 

lY  30. 

SATUK 

DAY, 

JUNE   1. 

,     0 

5    7  15.77 
5    9  20.56 
5  11  25.48 

9.0788 

N.20  42  51.7 
20  47  55.6 
20  52  53.8 

5.118 

0 

LJ8  48  53.51 

8J418 

Ni22  52  59.4 

0.808 

1 
2 

9.0809 
94)030 

54)17 
4.983 

3 

5  13  30.52 

9.0850 

20  57  46.4 

4.808 

4 

5  15  35.68 

9.0860 

21     2  33.2 

4.733 

5 

5  17  40.95 

9.0886 

21     7  14.3 

4.637 

PHASES 

OF  T 

BE  MOON 

• 

6 

7 

5  19  46.34 
5  21  51.a5 

94)008 
9.0097 

21  11  49.6 
21  16  19.1 

4.540 
4.443 

— 

8 

5  23  57.47 

9.0047 

21  20  42.8 

4.346 

d       h 

ID                  1 

9 
10 

5  26    3.21 
5  28    9.06 

9.0906 
94)084 

21  25    0.6 
21  29  12.6 

4.948 
4.150 

3)  First  Quart 

er.     .  Id 

[ay      7     18 

42.4        i 

11 

5  30  15.02 

9.1009 

21  33  18.6 

44)51 

< 

0  Full  Moon 

.    .    . 

.     14     18 

42.2 

12 

5  32  21.08 

9.1010 

21  37  18.7 

34)59 

{ 

I   Lost  Quartc 

>r .     .    . 

.2]      9 

53.1        ' 

13 

5  34  27.25 

9.1087 

21  41   12.9 

3.853 

{ 

i  New  Moon 

.29      5 

19.6 

14 

5  36  3:5.52 

9.1064 

21  45    1.1 

3.753 

1 

13 
16 

5  38  39.90 
5  40  46.38 

9.10f7l 
9.1087 

21  48  43.3 
21  52  19.5 

3.653 
3.553 

1 

17 

5  42  52.95 

9.1103 

21  55  49.7 

3.459 

d       h 

! 

18 

5  44  59.(22 

9.1119 

21  59  13.8 

3.351 

( 

I  Apogee.    . 

.    .   M 

fay      3      8.5 

1 

19 
20 

5  47    6.38 
5  49  13.24 

9.1135 
9.1151 

22    2  31.8 
22    5  43.7 

3.949 
3.148 

{ 

r   Perigee  .    . 

.    .    *. 

.     15     18.8 

1 

21 

5  51  20.19 

9.1166 

22    8  49.6 

3.047 

( 

I  Apogee.    . 

.    .    . 

.    30    17.0 

1 

22 

5  53  27.23 

9.1180 

22  11  49.3 

9.944 

1 

23 

5  55  34.35 

9.1103 

22  14  42.9 

9.841 

24 

5  57  41.55 

9.1907 

N.22  17  30.3 

2.738 

86 
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XIIL 


GBBBirWIOH  MBAK  TIME. 

LUKAB  DISTANCES. 

1* 

Name  and  DireotioD 

Noon. 

P.L. 
of 

ITTIl 

P.L. 
of 

Vlh. 

P.L. 
of 

DP*. 

P.L. 
of 

of  Ol](Jeot. 

Diff. 

Diff. 

Diff. 

Diff: 

1 

Sun 

W. 

1^10  2^ 

3547 

17  29  54f 

3689 

1I49  46 

3616 

2d    95S 

3606 

Pollux 

E. 

55  32  13 

3046 

54    2  57 

3063 

52  33  50 

3060 

51    4  51 

3006 

Saturn 

E. 

76  45  59 

3083 

75  16  15 

3096 

73  46  37 

3034 

72  17    6 
^48    0 

3030 

Regulus 

E. 

91  17  15 

3018 

89  47  24 

3099 

88  17  39 

3097 

3038 

2 

Sun 

W. 

26  52  30 

3483 

28  13  13 

3481 

29  33  58 

3480 

30  54  44 

3480 

Pollux 

£. 

43  41  56 

3099 

42  13  45 

3106 

^45  43 

3113 

39  17  49 

3110 

Saturn 

£. 

64  51    0 

3001 

63  22    3 

3066 

61  53  11 

3060 

60  24  24 

3073 

KeguluB 

£. 

79  21  14 

3066 

77  52    9 

3068 

76  23    8 

3069 

74  54  12 

3006 

3 

Sun 

W. 

37  38  40 

3479 

38  59  28 

3479 

40  20  16 

3479 

41  41    4 

3478 

Pollux 

E. 

32    0  31 

3160 

30  33  33 

3160 

29    6  47 

3180 

27  40  14 

3183 

Saturn 

E. 

53    1  23 

3080 

51  32  56 

3088 

50    4  32 

3080 

48  36    9 

3001 

Regulufl 

E. 

67  30  31 

3070 

66    1  56 

3061 

64  33  23 

3088 

63    4  52 

3063 

4 

Sun 

W. 

48  25  21 

3471 

49  46  17 

3470 

51    7  15 

3467 

52  28  16 

3464 

Aldebaran 

W. 

24  43  43 

3006 

26  11  55 

3006 

27  40  10 

3009 

29    8  29 

3080 

Saturn 

E. 

41  14  31 

3009 

39  46  12 

3091 

38  17  52 

3001 

36  49  31 

3080 

ReguluB 
Spica 

E. 

55  42  32 

3000 

54  14    5 

3066 

52  45  37 

3084 

51  17    8 

3083 

E. 

109  38  57 

3114 

108  n    4 

3111 

106  43    8 

3110 

105  15  10 

3106 

5 

Sun 

W. 

59  14  13 

3440 

60  35  38 

3440 

61  57    9 

3436 

63  18  46 

3430 

Aldebaran 

W. 

36  31  10 

3000 

37  59  58 

3066 

39  28  51 

3060 

40  57  50 

3064 

Saturn 

E. 

29  27  12 

307S 

27  58  35 

3073 

26  29  53 

3070 

25    1    7 

3006 

Regulus 
Spica 

E. 

43  54  13 

3079 

42  25  29 

3060 

40  56  41 

3066 

39  27  48 

3061 

E. 

97  54  35 

8098 

96  26  16 

3068 

94  57  52 

3083 

93  29  22 

3076 

6 

Sun 

W. 

70    8  37 

3394 

71  31    0 

3386 

72  53  33 

3m 

74  16  16 

3367 

Aldebaran 

W. 

48  24  36 

3099 

49  54  22 

3014 

51  24  18 

3006 

52  54  25 

8006 

ReguluB 
Spica 

E. 

32    2    8 

3038 

30  32  42 

3033 

29    3  10 

3096 

27  33  32 

3088 

E. 

86    5    9 

3047 

84  35  55 

3040 

83    632 

3033 

81  37    0 

3086 

7 

Sun 

W. 

81  12  42 

3314 

82  36  37 

3308 

84    0  46 

3980 

85  25  10 

3970 

Aldebaran 

W. 

60  27  50 

S9f7 

61  59    9 

9936 

63  30  42 

9996 

65    229 

9913 

Spica 

E. 

74    6  39 

9979 

7236    0 

9960 

71    5    8 

9968 

69  34    2 

8946 

8 

Sun 

W. 

92  31    6 

3900 

93  57    8 

3190 

95  23  29 

3174 

96  50    9 

3156 

Aldebaran 

W. 

72  45  22 

9648 

74  18  48 

9834 

75  52  32 

9810 

77  26  35 

9804 

Pollux 

W. 

29    0    6 

9940 

30  31  34 

9917 

32    3  31 

9606 

33  35  56 

8874 

Spica 

E. 

61  54  56 

9887 

60  22  21 

9874 

58  49  29 

9869 

57  16  21 

8648 

An  tares 

E. 

107  49  12 

9884 

106  16  33 

9800 

104  43  35 

9664 

103  10  17 

8830 

9 

Sun 

W. 

104    8  27 

3073 

105  37  10 

3065 

107    6  15 

3096 

108  35  43 

3016 

Aldebaran 

W. 

85  21  53 

9796 

86  58    0 

9707 

88  34  30 

9691 

90  11  22 

9673 

Pollux 

W. 

41  24  42 

9779 

42  59  46 

9763 

44  a5  16 

9733 

46  11  12 

9713 

Saturn 

W. 

19  22  59 

9747 

20  58  37 

9799 

22  34  39 

9710 

24  11    5 

8008 

Spica 

E. 

49  26  19 

9780 

47  51  25 

9767 

46  16  14 

8763 

44  40  45 

9740 

Ajitares 

E. 

95  18  44 

9758 

93  43  21 

9741 

92    7  36 

9784 

90  31  28 

9707 

10 

Sun 

W. 

116    8  52 

9999 

117  40  43 

9003 

119  12  58 

8883 

120  45  38 

8863 

Pollux 

W. 

54  17  28 

9016 

55  56    3 

9506 

57  35    5 

8676 

59  14  34 

8566 

Saturn 

W. 

32  19  27 

9509 

33  58  24 

9680 

35  37  46 

8668 

37  17  33 

8643 

XIV. 
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OBBBNWIOH  MEAK  TIMB. 

LUNAR  DISTANCES.                                                              ! 

VABeMidDlrMtlon 

Midnight. 

P.L. 

of 

DIff. 

XVb. 

P.L. 

of 

Dlff. 

xvmh. 

P.L. 

of 

DilL 

XXl^ 

P.L. 

of 
Dlff. 

1 

1     Sun 

W. 

21  30  l4' 

3497 

25  50  35 

3409 

2l  11  l5 

3488 

25  3l'  49 

3485 

PoUux 

E. 

49  36    0 

3073 

48    7  17 

3070 

46  38  42 

3060 

45  10  15 

3098 

SATinur 

E. 

70  47  41 

3043 

69  18  22 

3048 

67  49    9 

3053 

6620    2 

3067 

Regulufl 

E. 

85  18  27 

3037 

83  49    0 

3049 

82  19  39 

3047 

80  50  24 

3051 

9 

Stm 

W. 

32  15  30 

3480 

33  36  17 

3480 

34  57    4 

3470 

36  17  52 

3479 

Pollux 

E. 

37  50    3 

3197 

36  22  26 

3134 

34  54  58 

3143 

33  27  40 

3150 

BATcnuf 

E. 

58  55  41 

3076 

57  27    2 

3078 

55  58  26 

3061 

54  29  53 

3063 

Regains 

E. 

73  25  21 

3060 

71  56  34 

3079 

70  27  50 

3074 

68  59    9 

3on 

3     8im 

W. 

43    1  53 

3477 

44  22  43 

3476 

45  43  34 

3474 

47    4  27 

3478 

PoUux 

E. 

26  13  56 

3906 

24  47  54 

3991 

23  22  10 

9830 

21  56  47 

3968 

SATumir 

E. 

47    7  48 

3001 

45  39  28 

3009 

44  11    9 

3009 

42  42  50 

3098 

Ragulns 

E. 

61  36  22 

3065 

60    7  54 

3065 

58  39  26 

3066 

57  10  59 

3066 

4 

Sun 

W. 

53  49  20 

3469 

55  10  27 

3456 

56  31  38 

3454 

57  52  53 

3460 

Aldebmn 

W. 

30  36  52 

3060 

32    5  19 

3069 

33  33  51 

3078 

35    228 

3073 

BATomif 

E. 

35  21    8 

3067 

33  52  43 

3085 

32  24  15 

3083 

30  55  45 

3061 

S^"" 

E. 

49  48  38 

3069 

48  20    6 

3079 

46  51  31 

3078 

45  22  54 

3074 

E. 

103  47  10 

3106 

102  19    7 

3109 

100  51    0 

3100 

99  22  50 

3006 

5 

Son 

W. 

64  40  29 

3493 

66    2  19 

3416 

67  24  17 

3400 

68  46  23 

3408 

Aldeharao 

W. 

42  26  56 

3048 

43  56    9 

3049 

45  25  30 

3035 

46  54  59 

3090 

SATumir 

E. 

23  32  16 

3060 

22    3  20 

3057 

20  34  18 

3053 

19    5  11 

3040 

Refultts 
8pk» 

E. 

37  58  51 

3067 

36  29  49 

3060 

35    0  41 

3048 

33  31  28 

3043 

E. 

92    0  45 

3073 

90  32    2 

3067 

89    3  12 

3060 

87  34  14 

3056 

6 

80K 

W. 

75  39  10 

3356 

77    2  15 

3348 

78  25  31 

3337 

79  49    0 

3395 

Aldebanm 

W. 

54  24  43 

9067 

55  55  12 

9078 

57  25  52 

9960 

58  56  44 

9968 

R«gulufl 

E. 

26    3  47 

3017 

24  33  55 

3013 

23    3  58 

3000 

21  33  56 

3006 

8pica 

E. 

80    7  18 

3016 

78  37  25 

3007 

77    7  21 

9906 

75  37    6 

8080 

7 

Sow 

W. 

86  49  49 

3963 

88  14  44 

3940 

89  39  55 

3»6 

91    5  22 

8881 

Aldeb«raii 

W. 

66  34  31 

9901 

68    6  49 

9866 

69  39  23 

9675 

71  12  14 

8669 

8pica 

E. 

68    2  42 

9035 

66  31    8 

9994 

64  59  19 

9919 

63  27  15 

9060 

8 

802f 

W. 

98  17    8 

3149 

99  44  27 

3195 

101  12    6 

3106 

102  40    6 

3001 

Aldebmn 

W. 

79    058 

9788 

80  35  41 

9773 

82  10  44 

9757 

83  46    8 

9741 

Pollux 

W. 

35    8  48 

9653 

36  42    7 

9633 

38  15  52 

9819 

39  50    4 

9799 

8picft 

E. 

55  42  56 

9835 

54    9  13 

9891 

52  35  13 

9606 

51    0  55 

9704 

Antmrea 

E. 

101  36  40 

9694 

100    2  43 

9606 

98  28  25 

9791 

96  53  45 

9T75 

1    9     8oif 

W. 

110    5  33 

3000 

111  35  47 

9081 

113    6  24 

9961 

114  37  26 

9041 

Aldabaren 

W. 

91  48  38 

9656 

93  26  17 

9638 

95    4  20 

9891 

96  42  47 

9008 

Pollux 

W. 

47  47  35 

9683 

49  24  24 

9674 

51     1  39 

9065 

52  39  20 

9635 

SATumif 

W. 

25  47  56 

9674 

27  25  11 

9665 

29    2  51 

9637 

30  40  56 

9618 

SpicA 

E. 

43    4  58 

9797 

41  28  54 

9714 

39  52  33 

9701 

38  15  55 

9688 

1 

Aintarefl 

E. 

88  54  58 

9060 

87  18    4 

9679 

85  40  46 

9054 

84    3    4 

9836 

( 
10 

8mt 

W. 

122  18  44 

9814 

123  52  15 

9694 

125  26  12 

9600 

127    0  34 

9786 

1 

Pollux 

W. 

60  54  30 

9536 

62  34  53 

9517 

64  15  43 

8407 

65  57    1 

9477 

1 
I. 

SATinur 

W. 

38  57  46 

9594 

40  38  26 

9500 

42  19  32 

9487 

44    1    4 

8467 

88 


MAY,    1889. 


XV. 


OBEEirWIGH  MBAN  TIMB. 

LUNAB  DISTANCES. 

H 

Name  and  Direction 

Noon. 

P.L. 
of 

Ufii. 

P.L. 
of 

Vlh, 

P.L. 
of 

Kb. 

P.L. 
of 

^ 

of  OlJtJeot. 

Diff. 

Diff. 

Diff, 

Diff: 

10 

Spica 

E. 

36  39    1 

9070 

35    l'53 

9600 

33  24  32 

9061 

3f47     0 

9654 

Antares 

E. 

82  24  58 

9618 

80  46  28 

9600 

79    7  33 

9583 

77  28  14 

9564 

JUPITCR 

E. 

111  34  59 

85«4 

109  55  15 

9545 

108  15    5 

9597 

106  34  30 

9509 

11 

Suif 

W. 

128  35  21 

8766 

130  10  34 

9747 

131  46  12 

9798 

133  22  15 

9708 

Pollux 

W. 

67  38  46 

9458 

69  20  58 

9439 

71    3  37 

9419 

72  46  44 

9401 

Saturn 

w. 

45  43    3 

9449 

47  25  28 

9430 

49    8  20 

9419 

50  51  38 

9303 

Regulus 

w. 

31  41  54 

94S4 

33  24  12 

9433 

35    6  59 

9413 

36  50  15 

9304 

Antares 

E. 

69    5  23 

9475 

67  23  34 

9457 

65  41  20 

9440 

63  58  42 

9499 

Jupiter 

E. 

98    5    2 

9415 

96  21  49 

9397 

94  38  10 

9378 

92  54    4 

9350 

12 

Pollux 

W. 

81  28  55 

9311 

83  14  39 

9993 

85    0  49 

8976 

86  47  24 

9960 

Saturn 

W. 

59  34  44 

9304 

61  20  38 

9986 

63    6  58 

9960 

64  53  43 

9953 

Regulus 

W. 

45  33  33 

awe 

47  19  34 

9981 

49    6    1 

9964 

50  52  53 

9947 

Antares 

E. 

55  19  37 

3343 

53  34  40 

9399 

51  49  23 

9315 

50    3  45 

9309 

Jupiter 

E. 

84    6  56 

9970 

82  20  12 

9953 

80  33    3 

9S37 

78  45  30 

9990 

a  Aquilfe 

E. 

101  44  36 

9970 

100  13  46 

9945 

98  42  24 

9999 

97  10  33 

9000 

13 

Saturu 

W. 

73  53  22 

9176 

75  42  26 

9169 

77  31  51 

9149 

79  21  35 

9136 

Regulus 

W. 

59  53  23 

9169 

61  42  38 

9154 

63  32  15 

9141 

65  22  12 

9198 

Antares 

E. 

41  11  11 

9949 

39  23  57 

9943 

37  36  34 

9938 

35  49    3 

9335 

Jupiter 

E. 

69  41  44 

9143 

67  51  50 

9199 

66    1  35 

9116 

64  11     0 

9103 

a  Aquilie 

E. 

89  25    0 

9815 

87  50  51 

9803 

86  16  27 

9799 

84  41  49 

9783 

14 

Saturn 

W. 

88  34  54 

9081 

90  26  23 

9079 

92  18    6 

9063 

94  10    2 

9065 

Regulus 
Spica 

W. 

74  36  39 

9071 

76  28  23 

9069 

78  20  21 

9053 

80  12  32 

9046 

W. 

21  34  33 

9305 

23  20  25 

9969 

25    7  20 

9997 

26  55    8 

9197 

Jupiter 

E. 

54  53  24 

9047 

53     1     3 

9037 

51     8  27 

9090 

49  15  38 

9091 

a  Aquil» 

E. 

76  46  33 

9767 

75  11  22 

9771 

73  36  16 

9776 

72    1  17 

9785 

15 

Saturn 

W. 

103  32  21 

9098 

105  25  12 

9094 

107  18    9 

9091 

109  11  11 

9019 

Reguhis 

W. 

89  36    9 

9017 

91  29  17 

9014 

93  22  30 

9010 

95  15  48 

9000 

Spica 

W. 

36    3  13 

9104 

37  54    6 

9093 

39  45  16 

9084 

41  36  40 

9076 

Jupiter 

E. 

39  48  52 

1999 

.  37  55    5 

1980 

36    1  13 

1966 

34    7  17 

1984 

Gc  Aquilee 

E. 

64  10  11 

9667 

62  37  10 

9804 

61    4  43 

9994 

59  32  55 

9958 

16 

Spica 

W. 

50  55  56 

9058 

52  48    0 

9057 

54  40    5 

9058 

56  32    9 

9060 

a  Aquilse 

E. 

52    6  47 

3913 

50  40  52 

3983 

49  16  21 

3363 

47  53  22 

3451 

Foinalhaut 

E. 

80  56  26 

9907 

79    8    9 

9913 

77  20    1 

9919 

75  32    2 

9997 

a  Pegasi 

E. 

97  31  18 

9408 

95  47  54 

9408 

94    4  31 

9410 

92  21   10 

9419 

17 

Spica 

W. 

65  51  20 

9089 

67  42  47 

9088 

69  34    4 

9096 

71  25  10 

9104 

Antares 

W. 

20  41  43 

9333 

22  26  55 

9998 

24  12  58 

9979 

25  59  38 

9955 

Fomalhaut 

E. 

66  35  29 

9983 

64  49    4 

9998 

63    3    1 

9315 

61  17  23 

9333 

a  Pegasi 

E. 

83  46    6 

9448 

82    3  40 

9460 

80  21  30 

9473 

78  39  39 

9487 

18 

Spica 

W. 

80  37  11 

9154 

82  26  48 

9165 

84  16    8 

9178 

86    5    9 

9190 

Antares 

W. 

34  57  12 

9999 

36  44  56 

9933 

38  32  35 

9937 

40  20    8 

9943 

Fomalhaut 

E. 

52  36  36 

9450 

50  54  13 

9480 

49  J2  31 

9519 

47  31  34 

9547 

a  Pegasi 

E. 

70  16    6 

9583 

68  36  47 

9606 

66  58    0 

9639 

65  19  48 

9669 

Venus 

E. 

no    3  37 

9098 

108  12  35 

9111 

106  21  53 

9194 

104  31  30 

9137 

Sun 

E. 

134  46  33 

9431 

133    3  42 

9443 

131  21    8 

9455 

129  38  51 

9467 

XVI. 
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GBBBNWIOH  MEAN  TIMB. 

LUNAB  DISTANCES. 

|i 

VMi^MHlDlnetlon 
ofOkJeet. 

Midnight. 

P.L. 
of 

Dur. 

XVh. 

1 
P.L. 
of 
DiS. 

xvnih. 

P.L. 

of 

DIft 

XXP*. 

P.L. 
of 
Die 

10 

Spica 

£. 

30    9lg 

9649 

28  31' 29 

9646 

26  5337 

9648 

25  15  47 

9655 

Antares 

£. 

75  48  30 

9546 

74    8  21 

9S98 

72  27  47 

9510 

70  46  48 

9499 

JupiTxa 

E. 

104  53  29 

9490 

103  12    2 

9471 

101  30    8 

9453 

99  47  48 

9434 

11 

Sm 

W. 

134  58  44 

9690 

136  35  37 

9679 

138  12  55 

9054 

139  50  37 

9836 

Pollux 

W. 

74  30  17 

9388 

76  14  17 

9364 

77  58  43 

9346 

79  43  36 

9398 

Satveh 

W. 

52  35  23 

9375 

54  19  34 

9357 

56    4  11 

9838 

57  49  15 

9391 

Regulufl 

W. 

38  33  59 

9374 

40  18  11 

9355 

42    2  51 

9386 

43  47  58 

9317 

ADtarM 

£. 

62  15  40 

9406 

60  32  14 

9380 

58  48  24 

9374 

57    4  12 

9368 

JUPITKR 

E. 

91    9  31 

9349 

89  24  32 

9393 

87  39    6 

9306 

85  53  14 

9987 

19 

Pollux 

W. 

88  34  23 

9943 

90  21  46 

9997 

92    933 

9919 

93  57  43 

9196 

SATinuf 

W. 

66  40  52 

9937 

68  28  25 

9991 

70  16  21 

9906 

72    4  40 

9190 

Regulufl 

W. 

52  40  11 

9930 

54  27  54 

9914 

56  16    1 

9198 

58    4  31 

9184 

AnUres 

E. 

48  17  48 

9969 

46  31  33 

9978 

44  45    1 

9967 

42  58  13 

9958 

E. 

76  57  33 

9904 

75    9  11 

9188 

73  20  25 

9179 

71  31  16 

9157 

aAquile 

E. 

95  38  14 

9680 

94    5  29 

9809 

92  32  21 

9845 

90  58  51 

9696 

13 

Satorh 

W. 

81  11  39 

9194 

83    2    2 

9119 

84  52  43 

9101 

86  43  40 

9000 

Regulufl 

W. 

67  12  29 

9115 

69    3    5 

9103 

70  53  59 

9009 

72  45  11 

9061 

Antarea 

E. 

34    1  28 

9935 

32  13  52 

9936 

30  26  18 

9941 

28  38  52 

9951 

E. 

62  20    5 

9000 

60  28  51 

9670 

58  37  19 

9068 

56  45  30 

9067 

aAquilce 

E. 

83    659 

9n6 

81  32    0 

9771 

79  56  54 

9768 

78  21  44 

9767 

14 

Saturn 

W. 

96    2  10 

9048 

97  54  29 

9049 

99  46  58 

9096 

101  39  36 

9039 

Regulus 

SpKMI 

W. 

82    4  55 

9090 

83  57  29 

9039 

85  50  14 

9096 

87  43    8 

9091 

W. 

28  43  40 

9179 

30  32  49 

9151 

32  22  31 

9133 

34  12  40 

9117 

JtJPfTBR 

E. 

47  22  37 

9014 

45  29  25 

9008 

43  36    3 

9009 

41  42  32 

1996 

a  Aquilce 

E. 

70  26  29 

9795 

68  51  54 

9808 

67  17  37 

9895 

65  43  41 

9845 

15 

Saturn 

W. 

111    4  16 

9018 

112  57  22 

9017 

114  50  29 

9018 

116  43  35 

9019 

Regulufl 
SpKa 

W. 

97    9    9 

90O7 

99    232 

9007 

100  55  55 

9007 

102  49  18 

9009 

W. 

43  28  16 

9070 

45  20    2 

9065 

47  11  55 

9061 

49    3  54 

9050 

JUPITKR 

E. 

32  13  17 

1980 

30  19  15 

1989 

28  25  12 

1989 

26  31  10 

1983  ' 

a  Aquila* 

E. 

58    1  50 

9998 

56  31  35 

3043 

55    2  15 

3093 

53  33  57 

3149  1 

I 

16 

Spica 

W. 

58  24  10 

9069 

60  16    7 

9066 

62    7  59 

9070 

63  59  44 

9076   1 

aAquiln 

E. 

46  32    3 

3550 

45  12  34 

3669 

43  55    6 

3786 

42  39  49 

3096  ; 

1 

Fomalhaut 

E. 

73  44  14 

9935 

71  56  39 

9945 

70    9  18 

9956 

68  22  14 

9960   1 

aPegasi 

E. 

90  37  53 

9417 

88  54  42 

9499 

87  11  39 

9499 

85  28  46 

9438 

1 

1  J7 

Spica 

W. 

73  16    3 

9113 

75    6  42 

9199 

76  57    7 

9139 

78  47  17 

1 
9143 

1 

Aotares 

W. 

27  46  44 

9943 

29  34    8 

9935 

31  21  44 

9930 

33    9  27 

9999  j 

■ 

Fomalhaut 

E. 

59  32  11 

9353 

57  47  28 

9374 

56    3  16 

9398 

54  19  38 

9493   ' 

aPegaai 

E. 

76  58    8 

9503 

75  16  59 

9590 

73  36  14 

9540 

71  55  56 

9560   , 

1  IS 

Spica 

W. 

87  53  51 

9903 

89  42  14 

9917 

91  30  16 

9931 

93  17  58 

1 
9945   ; 

1 

Aotaroa 

W. 

42    7  32 

9950 

43  54  45 

9958 

45  41  46 

9968 

47  28  33 

9978  ! 

1 

Foffnalhaut 

E. 

45  51  26 

9585 

44  12  10 

9696 

42  33  51 

9679 

40  56  3:j 

9791 

aPocuri 

E. 

63  42  13 

9688 

62    5  17 

9719 

60  29    3 

9753 

58  53  :^^ 

9788   , 

VBNUft 

E. 

102  41  27 

9151 

100  51  45 

9165 

90    2  25 

9179 

97  13  2<5 

9104   j 

1 

Son 

E. 

127  56  52 

9481 

126  15  12 

9494 

124  33  51 

9509 

122  52  50 

9593   ; 

1 
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XVIL 


GEEElirWlOH  MEAl^  TUVTE. 

LUKAB  DISTANCES. 

1.- 

P.L. 

P.L. 

P.L. 

P.L. 

U 
^ 

KftmeandlMreotion    1 

Noon. 

of 

UP^ 

of 

Vlh. 

of 

Kb. 

of 

of  Ol^eot. 

DIflf. 

Diir. 

DIff. 

Diff. 

19 

Antares 

W. 

49  15    5 

S989 

o       /      // 

51     1  21 

9300 

52  47^21 

9319 

5l33'    3 

9394 

Jdpiter 

W. 

20    9    1 

9903 

21  57  24 

9918 

23  45  25 

9933 

25  33    4 

9947 

Fomalhaut 

E. 

39  20  21 

9776 

37  45  22 

9838 

36  11  43 

9906 

34  39  32 

9989 

Vends 

E. 

95  24  49 

9909 

93  36  35 

9995 

91  48  45 

8941 

90    1  18 

9957 

Sdn 

E. 

121  12    9 

9538 

119  31  49 

9S53 

117  51  49 

9568 

116  12  10 

9584 

20 

Antares 

W. 

63  16  51 

9309 

65    0  37 

9407 

66  44    2 

9491 

68  27    7 

9436 

Jupiter 

W. 

34  25  51 

9393 

36  11  17 

9338 

37  56  21 

9363 

39  41    3 

9360 

Venus 

E. 

81  10    4 

9339 

79  25    2 

9356 

77  40  24 

9373 

75  56  11 

2391 

a  Arietis 

E. 

85    1  22 

9499 

83  19  58 

9509 

81  38  57 

9596 

79  58  20 

9543 

Sun 

E. 

107  59  24 

9665 

106  21  57 

9681 

104  44  52 

9698 

103    8    9 

9714 

21 

Antares 

W. 

76  57  18 

9510 

78  38  17 

9595 

80  18  56 

9540 

81  59  14 

9565 

Jupiter 

W. 

48  18  57 

9445 

50    1  27 

9461 

51  43  35 

9477 

53  25  21 

9499 

Venus 

E. 

67  21  15 

9476 

65  39  28 

9494 

63  58    6 

9511 

62  17    8 

9597 

a  Arietis 

E. 

71  41  21 

9634 

70    3  12 

9653 

68  25  29 

9679 

66  48  11 

9699 

Sun 

£. 

95  10    6 

9798 

93  35  35 

9815 

92    1  26 

9831 

90  27  38 

9646 

22 

Jupiter 

W. 

61  49    3 

9564 

63  28  48 

9578 

65    8  13 

9599 

66  47  19 

9606 

a  Aqiiil® 

W. 

49  59  25 

3839 

51  13  47 

3794 

52  28  55 

S7S6 

53  44  43 

3795 

Venus 

E. 

53  58    7 

96]9 

52  19  28 

9698 

50  41  11 

9644 

49    3  16 

9000 

a  Arietis 

E. 

58  48  24 

9794 

57  13  48 

9816 

55  39  41 

9839 

54    6    4 

9869 

Sun 

E. 

82  43  45 

9996 

81  11  59 

9941 

79  40  32 

9966 

78    9  24 

9971 

23 

Jupiter 

W. 

74  58  17 

9670 

76  35  37 

9663 

78  12  40 

9605 

79  49  27 

9f707 

a  Aquile 

W. 

60  11  13 

3608 

61  29  39 

3593 

62  48  21 

3580 

64    7  17 

3569 

Venus 

E. 

40  59    8 

9741 

39  23  22 

9757 

37  47  58 

9773 

36  12  55 

9780 

a  Arietis 

E. 

46  25  43 

9091 

44  55  19 

3091 

43  25  32 

3069 

41  56  23 

3084 

Sun 

E. 

70  38  20 

3049 

69    8  59 

3056 

67  39  56 

3069 

66  11    9 

3089 

24 

Jupiter 

W. 

87  49  31 

9769 

89  24  49 

9779 

90  59  53 

9783 

92  34  43 

9798 

a  Aquiloe 

W. 

70  44  22 

3538 

72    4    4 

3535 

73  23  49 

3533 

74  43  37 

3539 

Fomalhaut 

W. 

35  17  14 

3493 

36  39    5 

3389 

38    1  34 

3359 

39  24  37 

3333 

Sun 

E. 

58  51    6 

3144 

57  23  50 

3156 

55  56  48 

3167 

54  29  59 

3178 

25 

Jupiter 

W. 

100  25  46 

9838 

101  59  24 

9847 

103  32  51 

9855 

105    6    7 

9863 

a  Aquilee 

W. 

81  22  28 

3549 

82  42    6 

3546 

84    1  39 

3551 

85  21    7 

3655 

Fomalhaut 

W. 

46  25  57 

3953 

47  51    3 

3943 

49  16  21 

3935 

50  41  49 

3996 

aPegasi 

W. 

35    1  29 

4366 

36    7  21 

4965 

37  14  46 

4177 

38  23  34 

4100 

Sun 

E. 

47  19  11 

3931 

45  53  38 

3941 

44  28  17 

3950 

43    3    7 

3950 

26 

Fomalhaut 

W. 

57  50  45 

3909 

59  16  44 

3907 

60  42  45 

3906 

62    8  47 

3905 

a  Pegasi 

W. 

44  23  50 

3894 

45  38  27 

3786 

46  53  44 

3751 

48    9  37 

3791 

Sun 

E. 

36    0    1 

3306 

34  35  56 

3313 

33  12    0 

3399 

31  48  14 

3331 

27 

Fomalhaut 

W. 

69  19    1 

3908 

70  45    1 

3900 

72  11    0 

3909 

73  36  58 

3911 

a  Pegasi 

W. 

54  36  13 

3607 

55  54  40 

3590 

57  13  25 

3576 

58  32  26 

3569 

Sun 

E. 

24  51  55 

3376 

23  29  11 

3386 

22    638 

3395 

20  44  16 

3407 

31 

Sun 

W. 

19  19  56 

3488 

20  40  33 

3483 

22    1  16 

3478 

23  22    5 

3479 

Saturn 

E. 

45  54  10 

3106 

44  26    8 

3107 

42  58    7 

3107 

41  30    6 

3106 

Regulus 

E. 

58  50  21 

3083 

57  21  51 

3084 

55  53  22 

3085 

54  24  54 

3086 

XVIIL 
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GRFiKNWIOH  MEAK  TIME. 

LUNAR  DISTANCES. 

- 

u 

19 

P.L. 

P.L. 

P.L. 

P.L. 

VMi«AadI>tiMtton 
ofOI^Mt. 

Midnight. 

of 

Dur. 

XVb. 

of 
DIff. 

xvnih 

of 
Diff. 

XXIh. 

of 
DIff. 

ADtares 

W. 

56  18  ^ 

S337 

58    332 

9300 

59%8lS 

9304 

e\  32'  45 

9378 

JUPITBR 

W. 

27  20  22 

9909 

29    7  18 

99n 

30  53  51 

9999 

32  40    2 

9307 

Fomalhaut 

E. 

33    8  57 

3089 

31  40    9 

3108 

30  13  21 

3981 

28  48  47 

3411 

VKIfUt 

E. 

88  14  15 

9973 

86  27  36 

9980 

84  41  21 

9300 

82  55  30 

9393 

Sure 

E. 

114  32  53 

9000 

112  53  58 

9810 

111  15  25 

9039 

109  37  14 

9048 

20 

An  tares 

W. 

70    9  51 

9450 

71  52  14 

9405 

73  34  16 

9480 

75  15  57 

9404 

Jupiter 

W, 

41  25  22 

9384 

43    9  19 

9400 

44  52  54 

9410 

46  36    6 

9431 

Venus 

E. 

74  12  23 

9408 

72  29    0 

9495 

70  46    1 

9449 

69    3  26 

9400 

aArietis 

E. 

78  18    7 

9501 

76  38  18 

9579 

74  58  54 

9507 

73  19  55 

9615 

Suit 

E. 

101  31  48 

9731 

99  55  49 

9748 

98  20  13 

9705 

96  44  59 

9781 

21 

Ad  tares 

W. 

83  39  11 

9570 

85  18  47 

9565 

86  58    3 

9509 

88  37    0 

9019 

JUFITCR 

W. 

55    6  46 

9500 

56  47  51 

9581 

58  28  35 

9535 

60    8  59 

9560 

V«5Ut 

E. 

60  36  33 

9545 

58  56  22 

9501 

57  16  34 

9576 

55  37    9 

9605 

aArietia 

E. 

65  11  20 

9719 

63  34  56 

9739 

61  58  58 

9758 

60  23  27 

9773 

SUK 

E. 

88  54  10 

9009 

87  21    3 

9679 

85  48  17 

9604 

84  15  51 

9910 

99 

JuPfTSR 

W. 

68  26    7 

9018 

70    4  37 

9639 

71  42  48 

9040 

73  20  41 

9658 

a  Aqoilo 

W. 

55    1    6 

30B3 

56  18    0 

3000 

57  35  21 

3040 

58  53    6 

3895 

Vrhus 

£. 

47  25  43 

9on 

45  48  32 

9008 

44  11  43 

9700 

42  35  15 

9796 

aArietia 

E. 

52  32  57 

9660 

51    0  20 

9911 

49  28.15 

9030 

47  56  42 

9063 

Suw 

E. 

76  38  35 

9960 

75    8    5 

3001 

73  37  53 

9014 

72    758 

3096 

23 

JUFTTXR 

W. 

81  25  58 

9710 

83    2  13 

9730 

84  38  13 

9741 

86  13  59 

9751 

a  Aqiiito 

W. 

65  26  25 

3550 

66  45  44 

3658 

68    5  11 

3540 

69  24  44 

3549 

Vewub 

E. 

34  38  13 

9000 

33    3  52 

9899 

31  29  53 

9036 

29  56  15 

9666 

aArietia 

E. 

40  27  54 

3119 

39    0    8 

3158 

37  33    8 

3100 

36    6  58 

3945 

Suit 

E. 

64  42  37 

3005 

63  14  21 

3106 

61  46  21 

3190 

60  18  36 

3133 

24 

Jupiter 

W. 

94    9  20 

9009 

95  43  45 

9619 

97  17  57 

9891 

98  51  57 

9630 

aAqtiils 

W. 

76    3  26 

3633 

77  23  14 

3534 

78  43    1 

3536 

80    2  46 

3536 

Fomalhaut 

W. 

40  48  10 

3319 

42  12    8 

3904 

43  36  27 

3978 

45     1     4 

3905 

Sun 

E. 

53    3  24 

3180 

51  37    2 

3800 

50  10  53 

3910 

48  44  56 

3890 

95 

Jupiter 

W. 

106  39  13 

98n 

108  12    9 

9879 

109  44  55 

9687 

111  17  31 

9804 

aAquiItt 

W. 

86  40  30 

3509 

87  59  46 

3508 

89  18  55 

3570 

90  37  56 

3584 

Fomalhaut 

W. 

52    7  25 

3999 

53  33    8 

3918 

54  58  56 

3914 

56  24  49 

3911 

oPegasi 

W. 

39  33  36 

4031 

40  44  45 

3070 

41  56  54 

3017 

43    9  57 

3807 

SUH 

E. 

41  38    8 

3909 

40  13  20 

3978 

38  48  43 

3900 

37  24  17 

3990 

25 

Fomalhaot 

W. 

63  34  50 

3005 

65    0  53 

3905 

66  26  56 

3906 

67  52  59 

3900 

a  Pegasi 

W. 

49  26    2 

3093 

50  42  57 

3007 

52    0  19 

3045 

53  18    5 

3094 

Sun 

E. 

30  24  38 

3330 

29    1  12 

3348 

27  37  56 

3357 

26  14  50 

3300 

1 

27 

Fomalhaut 

W. 

75    2  54 

3914 

76  28  47 

3910 

77  54  37 

3918 

79  20  25 

3990  1 

aPegari 

W. 

59  51  42 

3660 

61  11  11 

3530 

62  30  52 

3530 

63  50  43 

3591   1 

Suif 

E. 

19  22    7 

3419 

18    0  12 

3433 

16  38  33 

3440 

15  17  12 

3400, 

31 

Suif 

W. 

24  43    0 

3400 

26    3  59 

3406 

27  25    2 

3409 

28  46    9 

3457  i 

Saturn 

E. 

40    2    4 

3100 

38  34    2 

3106 

37    5  59 

3106 

35  37  55 

3104 

Regulua 

E. 

52  56  26 

3084 

51  27  57 

3084 

49  59  28 

3063 

48  30  58 

3080 

1 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 

1 

THE  SUN'S 

Bldaml 

Time  of 

8«oil. 

dtaunotw 

Time. 

tobe 

SobtnMted 

tnm 

Addtdto 

•s 

1 

1 

Antttat 

Dlftfer 

IHOOT. 

Anwroit 

DUKfoT 
IHonr. 

Sraii. 
dlaiiMt<K 

PMriog 
MaridlMi 

Anainrt 
Time. 

DUtfar 
IHonr. 

Sat. 

1 

h     m       t 
4  88  14.28 

)0.341 

N.22    7  21.5 

+19"9r 

15  48^24 

68?44 

m       t 
2  23.58 

0*384 

SUN. 

2 

4  42  20.25 

10.9S6 

22  15    9.4 

19.00 

15  48.11 

68.49 

2  14.19 

0.3W 

Mod. 

3 

4  46  26.59 

10.971 

22  22  34.0 

18.03 

15  47.99 

68.64 

2    4.44 

0.414 

Tues. 

4 

4  50  33.27 

10.385 

22  29  35.1 

•1-17.05 

15  47.87 

68.59 

1  54.34 

0.438 

Wed. 

5 

4  54  40.28 

10.998 

22  36  12.5 

16.06 

16  47.76 

68.64 

1  43.92 

0:441 

Thur. 

6 

4  58  47.59 

10.310 

22  42  26.1 

15.07 

16  47.66 

68.68 

1  33.20 

0.453 

Frid. 

7 

5    2  55.18 

10.399 

22  48  15.8 

+14.07 

16  47.54 

68.72 

1  22.20 

0.465 

Sat. 

8 

5    7    3.04 

10.339 

22  63  41.4 

13.06 

15  47.44 

68.76 

1  10.93 

0.475 

SUN. 

9 

5  11  11.15 

10.349 

22  58  42.9 

19.05 

15  47.85 

68.80 

0  59.40 

0.485 

Mon. 

10 

5  15  19.49 

10.351 

23    3  20.1 

•t-11.04 

15  47.26 

68.88 

0  47.66 

0.494 

Tuea. 

11 

5  19  28.04 

10.360 

23    7  33.0 

10.09 

15  47.17 

68.86 

0  35.71 

0.503 

Wed. 

12 

5  23  36.77 

10.367 

23  11  21.4 

9.00 

16  47.08 

68.89 

0  23.57 

0.510 

Thur. 
Frid. 

13 
14 

5  27  45.68 
5  31  54.74 

10.374 
10.380 

23  14  45.4 
23  17  44.8 

+  7.98 
6.96 

15  46.99 
15  46.90 

68.91 
68.93 

0  11.25 

0.517 
0.523 

0     1.^ 

Sat. 

15 

5  36    3.94 

10.385 

23  20  19.5 

5.93 

15  46.82 

68.94 

0  13.83 

0.528 

SUN. 

16 

5  40  13.25 

10.390 

23  22  29.5 

+  4.91 

15  46.74 

68.96 

0  26.55 

0.533 

Mon. 

17 

5  44  22.67 

10.304 

23  24  14.9 

3.88 

15  46.67 

68.97 

0  39.38 

0.537 

Tues. 

18 

5  48  32.16 

10.396 

23  25  35.6 

9.66 

15  46.60 

68.97 

0  52.28 

0.539 

Wed. 

19 

5  52  41.71 

10.398 

23  26  31.5 

•I-  1.89 

15  46.54 

68.97 

1     5.24 

0.541 

Thur. 

20 

5  56  51.29 

10.399 

23  27    2.6 

+  0.79 

15  46.48 

68.97 

1   18.22 

0.542 

Frid. 

21 

6     1     0.89 

10.399 

23  27    9.0 

-  0.96 

15  46.42 

68L97 

1  31.22 

0.542 

Sat. 

22 

6    5  10.47 

10.398 

23  26  50.6 

-  1.88 

15  46.37 

68.97 

1  44.20 

0.541 

SUN. 

23 

6    9  20.02 

10.396 

23  26    7.4 

9.31 

15  46.32 

68.96 

1  57.16 

0.539 

Mon. 

24 

6  13  29.50 

10.399 

23  24  59.4 

3.35 

15  46.28 

68.95 

2  10.05 

0.535 

Tuea. 

25 

6  17  38.89 

10.388 

23  23  26.7 

-  4,38 

16  46.24 

68.93 

2  22.85 

0.531 

Wed. 

26 

6  21  48.16 

10.389 

23  21  29.3 

5.41 

16  46.21 

68.92 

2  35.58 

0.525 

Thur. 

27 

6  25  57.30 

10.376 

23  19    7.3 

6.43 

16  46.18 

68.89 

2  4a06 

0.519 

Frid. 

28 

6  30    6.26 

10.368 

23  16  20.7 

-  7.4.'-. 

15  46.16 

68.86 

3    0.45 

0.511 

Sat. 

29 

6  34  15.03 

10.360 

23  13    9.6 

8.47 

16  46.14 

68  83 

3  12.63 

0.503 

SUN. 

30 

6  38  23.57 

10.350 

23    9  34.0 

9.49 

15  46.13 

68.80 

3  24.58 

0.493 

1 

Mod. 

31 

6  42  31.87 

10.340 

N.23    6  34.1 

-10.50 

16  46.18 

6a77 

8  36.29 

0.483 

XoTi.^Tli« 
The 

a«aa  tim«of  Mmii 
siCB  +  praftxed  ta 
sign  -  IndlotUM  t 

liaB«««r  1 

th«  hour 

Iwt  north 

|i>i»ring  may  be  foand  by  ml 
ly  chUfK  of  dMliution  iad 
declinationa  nra  deoroMiag. 

Uaetlng  e>.U 
icatM  that  aoi 

fromtiM 
cthdodlB 

■Mereil  time, 
ktkns  aninei 

reMisgt 

n. 
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AT  GSEBNWIOH  MEAN  NOON. 

1 

1 

1 

1 

1 

THB  SUlTfl 

Xqaettaof 

Time, 

to  be 

Added  to 

Dlflllbr 
IHonr. 

8ld«eel 

Time, 

or 

Bi^Aeoenekm 

of 

MeeaSoB. 

Dl&for 

Apv«Bt 
DedlBfttioB. 

DULfn 
IHou. 

8DbtzM)ted 

from 
MeeoTime. 

Sat. 

SUN. 

Mon. 

1 

2 
8 

k     m       ■ 

4  88  14.70 
4  42  20.64 
4  46  26.95 

10.240 
10.956 
10.270 

N.22    722:3 
22  15  10.1 
22  22  34.6 

+19'!97 
19.00 
18.03 

m      s 
2  28.57 
2  14.18 
2    4.43 

0.384 
0.399 
0.414 

h     m       • 

4  40  38.27 
4  44  34.82 
4  48  31.38 

Tom. 

Wed. 
Thar. 

4 
5 
6 

4  50  83.60 
4  54  40.58 
4  58  47.86 

10.284 
10.297 
10.309 

22  29  35.6 
22  86  12.9 
22  42  26.5 

+17.05 
16.06 
15.07 

1  54.34 
1  43.91 
1  33.19 

0.428 
0.441 
0.453 

4  52  27.94 

4  56  24.49 

5  0  21.05 

Prid. 

Sat 

SUN. 

7 
8 
9 

5    2  55.^ 
5    7    8.25 
5  11  11.38 

10.321 
10.331 
10.341 

22  48  16.1 
22  53  41.7 
22  58  43.1 

+14.07 
13.06 
19.05 

1  22.19 
1   10.92 
0  59.39 

0.465 
0.475 
0.485 

5    4  17.61 
5    8  14.17 
5  12  10.72 

Ill 

10 
11 
12 

5  15  19.68 
5  19  28.14 
5  28  86.84 

10.350 
10.359 
10.366 

23    3  20.3 
23    7  33.1 
23  11  21.5 

+11.04 
10.02 
9.00 

0  47.65 
0  35.70 
0  23.56 

0.494 
0.503 
0.510 

5  16    7.28 
5  20    3.84 
5  24    0.40 

Thar. 

Prid. 

Sat. 

18 
14 
15 

5  27  45.71 
5  81  54.74 
5  86    3.90 

10.373 
10.379 
10.384 

28  14  45.4 
23  17  44.8 
28  20  19.5 

+  7.98 
6.96 
5.93 

0  11.25 

0.517 
0.523 
0.528 

5  27  56.96 
5  31  53.52 
5  35  50.07 

ft  ija 

0  13.83 

SUN. 

Mod. 

Toes. 

16 
17 
18 

5  40  13.18 
5  44  22.56 
5  48  82.02 

10.389 
10.393 
10.395 

28  22  29.5 
28  24  14.9 
23  25  35.6 

+  4.90 
3.88 
2.85 

0  26.55 
0  39.37 
0  52.27 

0.533 
0.537 
0.539 

5  39  46.63 
5  43  43.19 
5  47  39.75 

Wed. 
Thar. 
Prid. 

19 
20 
21 

5  52  41.53 

5  56  51.07 

6  1    0.68 

10.397 
10.398 
10.398 

23  26  31.5 
23  27    2.6 
28  27    9.0 

+  1.82 
+  0.79 
-  0.25 

1     5.23 
1  18.21 
1  31.21 

0.541 
0.542 
0.542 

5  51  86.30 
5  55  32.86 
5  59  29.42 

Sat 

SUN. 

Mod. 

22 
28 
24 

6    5  10.17 
6    9  19.68 
6  18  29.18 

10.397 
10.395 
10.39) 

28  26  50.6 

'23  26    7.4 

23  24  59.5 

-  1.28 
2.31 
3.35 

1  44.19 

1  57.15 

2  10.04 

0.541 
0.539 
0.535 

6    3  25.98 
6    7  22.53 

6  11   19.09 

1 

Taes. 

1  Wed, 

Thur. 

25 
26 
27 

6  17  88.48 
6  21  47.72 
6  25  56.82 

10.387 
10.381 
10.875 

28  23  26.8 
28  21  29.5 
23  19    7.5 

-4.38 
5.41 
6.43 

2  22.83 
2  35.51 
2  48.06 

0.531 
0.525 
0.519 

6  15  15.65 
6  19  12.21 
6  23    8.76  , 

Prid. 

Sat 

SUN. 

28 
39 
90 

6  80    5.75 
6  84  14.48 
6  88  22.99 

10.367 
10.359 
10.349 

28  Iff  21.0 
28  18  10.0 
28    9  84.5 

-7.45 
8.47 
9.49 

3    0.43 
3  12.60 
8  24.55 

0.511 
0.503 
0.493 

6  27    5.32  t 
6  31     1.88  1 
6  34  58.44  ^ 

Hon. 

81 

6  42  81.25 

10.339 

N.28    5  84.7 

-10.50 

3  86.26 

0.483 

6  38  54.99 

Veta^Th* 

■Ml 

rifB -f  prtflMd  to  tb«  hovriy  < 
•ONMillgt  therifB-iiidloftti 

wy  be  Mramed  the  «ne  M  thi 
irhiufntrf  ilifflllnetiftii  tn^lflettw 

itteapperenti 
thet  north  deeU 
iwrm!ng 

kOOB. 

ineOone 

Dtfllibr  1  hour. 
-f9«.8565. 
(Teblem.) 
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AT  QBEENWIOH  MEAN  NOON. 

THE  SUN»S 

1 

i 

LogHithm 
of  the 

li 

^ 

. 

1 

1 

ZBUS  IrOHOITUDB. 

Badfaia  Teeter 

XeMiTfaM 

^ 
&• 

TtULtn 
IHrar. 

L&THUSS. 

•fthe 
Berth. 

DUE  far 
IHeor. 

eC 
8ld«cedHe«B. 

& 

iS 

X 

X' 

I 

152 

71    7  5L8 

7  4a7 

143'68 

-0"l4 

0.0062552 

+94.9 

hue 
19  16  11.81 

2 

153 

72    5  19.7 

5  16.4 

143.63 

-0.01 

0.0063188 

94.0 

19  12  15.90 

8 

154 

73    2  46.4 

2  42.9 

143.59 

+  0.11 

0.0068701 

93.0 

19    8  19.99 

4 

155 

74    0  12.0 

0    8.3 

143.64 

+  0.21 

0.0064248 

+99.1 

19    4  24.07 

5 

156 

74  57  36.4 

57  32.6 

143.49 

0.29 

0.0064764 

91.3 

19    0  28.16 

6 

157 

76  54  59.7 

54  55.7 

143.44 

0.85 

0.0066266 

90.6 

18  66  32.25 

7 

158 

76  52  21.9 

62  17.7 

143.40 

+  0.38 

0.0065749 

+19.8 

18  62  86.34 

8 

159 

77  49  43.0 

49  38.6 

143.36 

0.38 

0.0066215 

19.1 

18  48  40.42 

9 

160 

78  47    3.1 

46  58.5 

143.33 

0.35 

0.0066665 

18.4 

18  44  44.51 

10 

161 

79  44  22.3 

44  17.5 

143.S8 

+  0.30 

0.0067100 

+17.8 

18  40  48.60 

11 

162 

80  41  40.6 

41  36.7 

143.96 

0.22 

0.0067521 

17.3 

18  86  52.69 

12 

163 

81  38  58.1 

38  53.0 

143.93 

+  0.11 

0.0067928 

16.7 

18  82  66.77 

13 

164 

82  36  14.9 

36    9.6 

143.19 

-0.02 

0.0068322 

+16.9 

18  29    0.86 

14 

165 

83  33  31.1 

83  26.6 

143.17 

0.15 

0.0068703 

15.6 

18  26    4.95 

15 

166 

84  30  46.8 

30  41.1 

143.15 

0.28 

0.0069070 

15.0 

18  21    9.04 

16 

167 

85  28    2.0 

27  66.2 

143.13 

-  -  0.41 

0.0069422 

+14.4 

18  17  13.12 

17 

168 

86  25  16.9 

25  10.9 

143.19 

0.54 

0.0069759 

13.7 

18  18  17.21 

18 

169 

87  22  31.6 

22  25.3 

143.11 

0.65 

0.0070081 

13.1 

18    9  21.80 

19 

170 

88  19  46.0 

19  39.6 

143.10 

-0.73 

0.0070387 

+19.4 

18    5  26.39 

20 

171 

89  17    0.2 

16  53.7 

143.10 

0.78 

0.0070674 

11.6 

18     1  29.47 

21 

172 

90  14  14.3 

14    7.6 

143.09 

0.81 

0.0070941 

10.8 

17  67  33.^ 

22 

173 

91  11  28.4 

11  21.5 

143.09 

-0.81 

0.0071188 

+  9.9 

17  68  87.65 

23 

174 

92    8  42.4 

8  36.3 

143.09 

0.78 

0.0071413 

8.9 

17  49  41.74 

24 

175 

93    5  56.3 

5  49.1 

143.09 

0.72 

0.0071613 

7.9 

17  45  45.83 

25 

176 

94    3  10.2 

3    2.8 

143.08 

-0.63 

0.0071788 

+  6.8 

17  41  49.92 

26 

177 

95    0  24.0 

0  16.5 

143.06 

0.62 

0.0071939 

6.8 

17  37  64.01 

27 

178 

95  57  37.7 

67  30.0 

143.07 

0.40 

0.0072064 

4.7 

17  33  58.10 

28 

179 

96  54  51.2 

54  43.4 

143.07 

-0.27 

0.0072162 

+  3.6 

17  80    2.18 

29 

180 

97  52    4.6 

51  56.6 

143.06 

0.13 

0.0072233 

9.6 

17  26    6.27 

80 

181 

98  49  17.9 

49    9.7 

143.05 

-0.01 

0.0072279 

1.4 

17  22  10.86 

81 

182 

99  46  81.0 

46  22.6 

143.04 

+  0.09 

0.0072299 

+  0.3 

17  18  14.45 

HooL— The 

munbtn  in  soliimii 

ae  •quiiiox  of  the  dstoi  in  oolni 

nnV.te 

Dili:  for  1  Hour. 

— —  9*e8880e 

the 

anaiy  0*.0. 

(TaUell.) 

IV. 
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GBBBIfWIOH  MBAK  TDfB. 

TUE  HOOITS 

1 

1 

BBUDIAIfKEEB. 
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H«.. 

Mtdaight. 

Hooo. 
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BiAfor 
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Qreenwioh. 

DMt  tor 
IHoar. 
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2 
3 

1            I* 

14  45.3 
14  48.4 
14  58.5 

14  4^6 
14  50.7 
14  S6.8 

54'    2:1 
54  13.4 
54  82.1 
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0.94 

54'    6!9 
54  21.8 
54  44.4 

+0^47 
0.78 
1.11 

h      m 

2  12.6 
8     1.7 

3  50.4 

m 

2.05 
2.04 
2.01 

a 

2.8 

3.8 

4.8 

4 
5 
6 

15    0.7 
15  10.8 
15  22.0 

15    5.2 
15  15.9 
15  28.6 

54  58.8 

55  33.9 

56  17.0 

+1.29 
1.63 
1.95 

55  15.3 

55  54.5 

56  41.8 

+1.46 
1.80 
2.09 

4  38.2 

5  25.2 

6  11.7 

1.97 
1.94 
1.93 

5.8 

6.6 
7.8 

7 
8 
9 

15  85.7 

15  50.7 

16  6.2 

15  48.1 

15  58.5 

16  13.7 

57  7^ 

58  2.4 
58  59.8 

-I-2.3] 
2.36 
^.34 

57  84.4 

58  30.9 

59  26.9 

+2.30 
2.37 
2.25 

6  58.1 

7  45.5 

8  34.8 

1.95 
2.01 
2.11 

8.8 

9.8 

10.8 

10 
11 
12 

16  20.9 
16  83.3 
16  41.9 

16  27.6 
16  38.1 
16  44.4 

59  53.2 

60  38.7 

61  10.3 

+2.11 
1.63 
0.96 

60  17.4 

60  56.5 

61  19.5 

+1.90 

1.32 

+0.56 

9  27.1 

10  23.3 

11  23.6 

2.26 
2.43 
2.50 

11.8 
12.8 
13.8 

13 
14 
15 

16  45.6 
16  48.8 
16  36.8 

16  45.3 
16  40.9 
16  31.6 

61  23.8 
61  17.2 
60  51.5 

+0.14 

-0.68 

1.42 

61  23.0 
61     6.6 
60  32.6 

-0.28 
1.07 
1.71 

12  27.1 

13  81.8 

14  35.0 

2.69 
2.68 
2.57 

14.8 
15.8 
16.8 

16 

17 

1  18 

16  25.6 
16  11.7 
15  56.4 

16  18.9 
16    4.1 
15  48.8 

60  10.5 
59  19.3 
58  23.4 

-1.95 
2.26 
2.35 

59  45.8 
58  51.7 
57  55.4 

-2.14 
2.33 
2.32 

15  34.6 

16  29.6 

17  20.3 

9.38 
9.19 
9.03 

17.8 
18.8 
19.8 

Il9 

.  20 

21 

15  41.8 
15  27.2 
15  14.9 

15  34.1 
15  20.8 
15    9.4 

57  27.8 
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55  50.7 

-2.26 
2.03 
1.74 

57     1.3 
56  12.5 
55  30.8 

-2.16 
1.89 
1.58 

18    7.4 

18  52.1 

19  35.5 

1.90 
1.83 
1.79 

20.8 
21.8 
22.8 
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23 
24 

15    4.6 
14  56.5 
14  50.5 

15    0.8 
14  53.2 
14  48.3 

55  12.9 
54  43.2 
54  21.2 

-1.41 
1.08 
0.76 

54  57.1 
54  31.2 
54  13.0 

-1.24 
0.92 
0.61 

20  18.5 

21  2.1 
21  46.8 

1.80 
1.84 
1.89 

23.8 
24.8 
25.8 

25 

26 

.  27 

14  46.5 
14  44.3 
14  48.8 

14  45.2 
14  43.9 
14  44.1 

54    6.6 
53  58.6 
53  56.6 

-0.47 
-0.20 
+0.03 

54     1.8 
53  56.9 
53  57.7 

-0.33 
-0.08 
+0.15 

22  32.9 

23  20.6 
6 

1.96 
9.01 

26.8 
27.8 
28.8 

,29 

lao 

1 

14  44.8 
14  AlSl 
14  51.0 

14  45.8 
14  48.9 
14  58.5 

54    0.2 
54    9.0 
54  23.1 

+0.26 
0.48 
0.70 

54    4.0 
54  15.4 
54  32.2 

+0.37 
0.59 
0.82 

0    9.3 

0  58.6 

1  47.6 

9.0.^ 
9.05 
9.03 

0.1 
1.1 
2.1 

81 

1 

1 

14  B6.8 

14  59.6 

54  42.7 

+0.94 

54  54.7 

+1.06 

2  35.8 

1.98 

3.1 
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THE  MOON'S  BIOHT  ASCEN8I0K  AKD  DECLINATIOK. 

Honr. 

BightAMension. 

Diftfor 
iMiimte. 

Dedination. 
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Hoar. 

BighiAMenskm. 

Difffor 
iHinnte. 

DeeUwitioii. 

DUE  for 
IMbmte. 

SA' 

rUBD. 

^.T  1. 

MONDAY  3. 

b     m     s 

B 

O         1         II 

// 

h    m      B 

B 

O         /         // 

0 

6  48  53.51 

9.1419 

N.22  52  59.4 

OJ909 

0 

8  31  24.55 

9.1169 

N.20  59  51.8 

AJS6» 

1 

6  51    2.04 

9.14S3 

22  53    8.3 

•f  0.095 

1 

8  33  31.49 

11.1150 

20  54  57.3 

4.958 

2 

6  53  10.59 

9.1496 

22  53  10.8 

-  0.019 

2 

8  35  38.35 

9.1137 

20  49  56.8 

5.058 

3 

6  55  19.15 

9.1498 

22  53    6.8 

0.190 

3 

8  37  45.14 

9.1195 

20  44  50.3 

5.158 

4 

6  57  27.73 

9.1431 

22  52  56.4 

0.998 

4 

8  39  51.85 

9.1119 

20  39  37.8 

5.957 

5 

6  59  36.32 

9.1433 

22  52  39.5 

0.336 

5 

8  41  58.48 

9.1099 

20  34  19.4 

5.356 

6 

7    1  44.92 

9.1434 

22  52  16.1 

0.443 

6 

8  44    5.04 

9.1066 

20  28  5.5.1 

5.454 

7 

7    3  53.53 

9.1435 

22  51  46.3 

0.561 

7 

8  46  11.51 

9.1079 

20  23  24.9 

5.559 

8 

7    6    2.14 

9.1436 

22  51  10.0 

0.658 

8 

8  48  17.90 

9.1058 

20  17  48J 

5.650 

9 

7    8  10.76 

9.1437 

22  50  27.3 

0.766 

9 

8  50  24.21 

9.1044 

20  12    6.9 

5.747 

10 

7  10  19.38 

9.1436 

22  49  38.1 

0.873 

10 

8  52  30.43 

9.1030 

20    6  19.1 

5.844 

11 

7  12  27.99 

9.1435 

22  48  42.5 

0.980 

11 

8  54  36.57 

9.1017 

20    0  25.6 

5.940 

12 

7  14  36.60 

9.1434 

22  47  40.5 

1.087 

12 

8  56  42.63 

9.1003 

19  54  26.3 

6.036 

13 

7  16  45.20 

9.1439 

22  46  32.0 

1.195 

13 

8  58  48.60 

9.0988 

19  48  21.2 

6.139 

14 

7  18  53.79 

9.1431 

22  45  17.1 

1.309 

14 

9    0  54.49 

9.0974 

19  42  10.4 

6.997 

15 

7  21    2.37 

9.1499 

22  43  55.7 

1.410 

15 

9    3    0.29 

9.0960 

19  35  53.9 

6.a» 

16 

7  23  10.94 

9.1496 

22  42  27.9 

1.517 

16 

9    5    6.01 

9.0046 

19  29  31.7 

6.417 

17 

7  25  19.49 

9.1493 

22  40  53.6 

1.695 

17 

9    7  11.64 

S2.0939 

19  23    3.9 

6.511 

18 

7  27  28.02 

9.1490 

22  39  12.9 

1.739 

18 

9    9  17.19 

9.0917 

19  16  30.4 

6.605 

19 

7  29  36.53 

9.1416 

22  37  25.8 

1.838 

19 

9  11  22.65 

9.0909 

19    9  51.3 

6.608 

20 

7  3J  45.01 

9.1419 

22  35  32.3 

1.945 

20 

9  13  28.02 

9.0888 

19    3    6.6 

6.791 

21 

7  33  53.47 

9.1407 

22  33  32.4 

9.059 

21 

9  15  33.31 

9U)874- 

18  56  16.4 

6.884 

22 

7  36    1.90 

9.1409 

22  31  26.1 

9.158 

22 

9  17  38.51 

9.0860 

18  49  20.6 

6.976 

23 

7  38  10.30 
SI 

9.1397 

CTNDA 

N.22  29  13.4 
r  2. 

9.965 

23 

9  19  43.63 

9U>846 

FESDA 

N.18  42  19.3 
Y4. 

7U)67 

0 

7  40  18.67 

9.1391 

N.22  26  54.3 

9.379 

0 

9  21  48.66 

9^)631 

IN.  18  35  12.6 

7.158 

1 

7  42  27.00 

9.1385 

22  24  28.8 

9.478 

1 

9  23  53.60 

2U)817 

18  28    0.4 

7.948 

2 

7  44  35.29 

9.1379 

22  21  57.0 

9.583 

2 

9  25  58.46 

9.0809 

18  20  42.8 

7J38 

3 

7  46  43.55 

9.1379 

22  19  18.8 

9.689 

3 

9  28    3.23 

9.0788 

18  13  19.8 

7.498 

4 

7  48  51.76 

9.1365 

22  16  34.3 

9.795 

4 

9  30    7.92 

9.0774 

18    5  51.4 

7.517 

5 

7  50  59.93 

9.1358 

22  13  43.4 

9.901 

5 

9  32  12.52 

9.0760 

17  58  17.7 

7.606 

6 

7  53    8.06 

9.1351 

22  10  46.2 

3.006 

6 

9  34  17.04 

9.0746 

17  50  38.7 

7.694 

7 

7  55  16.14 

9.1343 

22    7  42.7 

3.111 

7 

9  36  21.47 

9.0739 

17  42  54.4 

7.789 

8 

7  57  24.17 

9.1334 

22    4  32.9 

3.915 

8 

9  38  25.82 

9.0718 

17  35    4.9 

7.860 

9 

7  59  32.15 

9.1396 

22    1  16.9 

3.319 

9 

9  40  30.09 

9.0705 

17  27  10.1 

7.956 

10 

8    1  40.08 

9.13n 

21  57  54.6 

3.494 

10 

9  42  34.28 

9.0691 

17  19  10.1 

8.049 

1   11 

8    3  47.95 

9.1307 

21  54  26.0 

3.599 

11 

9  44  38.39 

9.0677 

17  11    5.0 

8.198 

12 

8    5  55.76 

9.1997 

21  50  51.1 

3.633 

12 

9  46  42.41 

9.0664 

17    2  54.7 

8.914 

1   13 

8    8    3.51 

9.1988 

21  47  10.1 

3.736 

13 

9  48  46.35 

9.0651 

16  54  39.3 

8.996 

14 

8  10  11.21 

9.1978 

21  43  22.8 

3.840 

14 

9  50  50.22 

9.0636 

16  46  J8.9 

8.389 

16 

8  12  18.85 

9.1S67 

21  39  29.3 

3.943 

15 

9  52  54.01 

9.0695 

16  37  53.4 

8.466 

16 

8  14  26.42 

9.1957 

21  35  29.6 

4.046 

16 

9  54  57.72 

94)613 

16  29  22.9 

8.560 

J7 

8  16  33.93 

9.1946 

21  31  23.8 

4.148 

17 

9  57    1.36 

9.0601 

16  ^  47.4 

8.633 

18 

8  18  41.37 

9.1934 

21  27  11.8 

4.951 

18 

9  59    4.93 

9.0588 

16  12    7.0 

8.715 

19 

8  20  48.74 

9.1993 

21  22  53.6 

4.353 

19 

10    1    8.42 

9.0576 

16    3  21.6 

8.797 

20 

8  22  56.04 

9.1919 

21  18  29.4 

4.454 

20 

10    3  11.84 

9.0564 

15  54  31.4 

8.S78 

21 

8  25    3.28 

9.1901 

21  13  59.1 

4.556 

21 

10    5  15.19 

9.0559 

15  45  36.3 

8.958 

22 

8  27  10.45 

9.1168 

21    9  22.7 

4.657 

22 

10    7  18.47 

9.0541 

15  36  36.4 

9.038 

23 

8  29  17.54 

9.1175 

21    4  40.3 

4.757 

23 

10    9  21.68 

9.0530 

15  27  31.7 

9.117 

24 

8  31  24.55 

9.1169 

N.20  59  51.8 

4.858 

24 

10  11  24.83 

9.0519 

N.15  18  22.3 

9,197 
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OBBBNWIGH  MEAN  TIME. 

1 

THE  MOOITS  RiaHT  ASCENSION  AND  DECLINATION. 
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IHlnnto 
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0 
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s 

N.15  18  Ui'2 
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0 

h     m     B 
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9.0433 

N.  6  37  11.9 
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1 

10  13  27.91 
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15    9    8.1 

0.976 

1 

11  51  20.64 

9.0444 

6  24  54.3 

19.317 

9 

10  15  30.93 
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14  59  49.2 

9.353 

2 

11  53  2).34 

9.0456 

6  12  33.9 

19.309   1 

3 

10  17  33.88 

3.0487 

14  50  25.7 

9.430 

3 

11  55  26.11 

9.0467 

6    0  10.8 
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4 

10  19  36.78 

9.0478 

14  40  57.6 

9.507 

4 

11  57  28.94 
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5  47  45.0 

19.459 

*     5 

10  21  39.02 

9.0468 

14  31  24.9 

9.583 

5 

11  59  31.85 

94)499 

5  35  16.5 
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6 

10  23  42.40 

9.0450 

14  21  47.6 
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6 

12    1  34.84 

9.0606 

5  22  45.4 

19.540 

7 

10  25  45.13 

9.0450 

14  12    5.8 

9.734 

7 

12    3  37.91 

94)518 

5  10  11.7 

19.589 

8 

10  27  47.80 

9.0441 

14    2  19.5 

9.809 

8 

12    5  41.0G 

9.0639 
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9 

10  29  50.42 

9.0430 
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9 
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9.0547 
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10 
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9.0494 

13  42  33.5 
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10 
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11 
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9.0417 
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11 

12  11  51.06 

9.0580 

4  19  32.6 

19.749 

12 

10  35  67.99 

9.0400 

13  22  30.1 

10.101 

12 

12  13  54.59 

94)607 
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1    13 

10  38    0.42 

9.O409 

13  12  21.9 

10.179 

13 

12  15  58J22 

94)614 

3  53  58.9 

19.818   ' 

14 

10  40    2^ 

9.0300 

13    2    9.4 

10.943 

14 

12  18    IJ^ 

9.0639 

3  41     8.8 

19.853   1 

15 

10  42    5.18 

9unoo 

12  51  52.7 

10.313 

15 

12  20    5.81 

94)651 

3  28  16.6 
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10  44    7.50 

9^)384 

12  41  31.8 

10J83 

16 

12  22    9.77 

9.0670 

3  15  22.3 
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17 

10  46    9.Z9 

9.0378 

12  31    6.7 

10.153 

17 

12  24  13.85 

94)600 

3    2  26.0 
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10  48  1204 

941079 

12  20  37.4 

10.529 

18 

12  26  18.05 

9.0711 

2  49  27.6 

19.960 

19 

10  50  14.26 
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12  10    4.1 

10.580 

19 

12  28  22.38 

94)733 

2  36  27.3 
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SO 

10  52  16.46 

9.0366 

11  59  26.7 

10.656 

20 

12  30  26.84 

94)755 

2  23  25.2 
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,  21 

10  54  ia64 

9.0361 

11  48  45.3 

10.793 

21 

12  32  31.44 

9.0778 
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10  56  20.79 

9.0367 

11  37  59.9 

10.760 

22 

12  34  36.17 

94)601 

1  57  15.7 

13.108 

23 
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TH 

941364 

(JESDi 

N.ll  27  10.6 
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10.856 

23 

12  36  41.05 
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UUEDi 
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13.136 
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11    0  25.04 

94)369 

N.ll  16  17.3 
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0 

12  38  46.07 

9.0649 
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13.163 
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11    2  27.14 

9.0340 

11    5  20.2 
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1 

12  40  51.24 

9.0876 
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13.188 

2 

11    4  29.23 

941347 

10  54  19.3 

11.048 

2 

12  42  56.57 

94)909 

1    4  36.9 

13.913 

3 

11    6  31.30 

9.0346 

10  43  14.5 

11.1)1 

3 

12  45    2.06 

94)998 

0  51  23.4 

13.937    1 

1     4 

11    833.37 
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10  32    6.0 

11.179 

4 

12  47    7.71 

94)066 

0  38    8.5 

13.959 
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9.0346 

10  20  53.8 

11.993 

5 

12  49  13.52 

94)983 
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6 
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94)346 
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6 
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7 
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9.1049 
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11.415 
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9.1079 
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9 
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9 
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10 
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9.0360 

9  23  58.5 
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10 
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11 
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9.1166 
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33  47  39.3 

1.901    1 

33 

4  50  46.13 

OMH 

19  57  51.9 

i.8n 

33 

6  31  49i25 

t.M19 

23  48  3a2 

14104 

S3 

4  53  49,59 

9Mm 

N.30    3  41.8 

ft.7S7 

23 

6  33  57.79 

2.1498 

J^.32  49  40.6 

0.967 

WEE 

^NESD 

AT  26. 

FRIDAY  28. 

' 

0 

4  54  53.19 

9,0019 

NJW    9  26,3 

5.007 

0 

636    6.38 

9.1436 

N.32  50  3a6 

0.880 

1 

4  56  56.93 

94m 

30  15    5.4 

5.000 

1 

6  38  15.03 

9.1444 

33  51  36.3 

0.779 

3 

4  59    0,81 

9XMS0 

30  30  39.0 

5.515 

3 

6  40  33.70 

9.1451 

33  53    9.3 

0U»4 

3 

5     1     4.84 

9.M09 

30  36    7.3 

5.494 

3 

6  43  33.43 

9.1457 

33  53  45.9 

0.557 

4 

5    3    9.00 

9jvm 

30  31  39.9 

'    5.339 

4 

6  44  41.19 

9.1463 

33  53  16.1 

0.449 

5 

5    5  13,30 

Mmn 

30  36  47.0 

5.939 

5 

6  46  49,99 

9.1470 

33  53  39.8 

0.341 

6 

5    7  17.73 

9,0780 

30  41  58.6 

5.146 

6 

6  48  58.83 

9.1476 

33  53  57.0 

0.939 

7 

5    9  33,30 

ium3 

30  47    4.6 

5um 

7 

6  51     7.70 

9.1480 

33  54    77 

0.194 

8 

5  11  37.01 

9.0790 

30  53    4.9 

4.068 

8 

6  53  16.59 

9.1484 

33  54  11.9 

+  0.017 

9 

5  13  3l.a5 

9,0918 

30  56  59.6 

4.804 

9 

6  55  35.51 

9.1488 

33  54    9.7 

-04101 

10 

5  15  m.HU 

9.0630 

31     1  48.6 

4.700 

10 

6  57  34.45 

9.1401 

33  54     1.0 

0.900 

11 

5  17  41.93 

9,0801 

31     6  31.9 

4.673 

II 

6  59  43.41 

9.1404 

33  53  457 

0.308 

13 

5  19  47.16 

9.0863 

31   11    9.4 

4.577 

13 

7     1  53.:}8 

9.1497 

33  53  34.0 

0.416 

13 

5  31  53.53 

9,0904 

21  15  41.3 

4.481 

13 

7    4     1.37 

9.1490 

23  53  55.8 

0.595 

14 

5  33  5H.0I 

9.000ft 

31  30    7.3 

4.384 

14 

7    6  10.37 

9.1501 

33  53  31.0 

0.634 

15 

5  36    3.63 

9.0040 

31  34  37.3 

4.987 

15 

7    8  19.38 

3.1509 

33  51  397 

0.749 

10 

5  3H    J».:w 

9.0007 

31  38  41.6 

4.189 

16 

7  10  38.39 

9.1509 

33  50  51.9 

0.»1 

17 

5  30  15.33 

9.0087 

31  3"^  50.0 

4.091 

17 

7  13  37.40 

9.1509 

33  49  57.6 

0.950 

IH 

5  33  31.30 

9.1007 

31  36  53.5 

3.099 

18 

7  14  46.43 

9.1509 

33  48  56.8 

1.067 

19 

5  34  37.30 

9.1097 

31  40  49.0 

3.683 

19 

7  16  55.43 

9.1501 

23  47  49.5 

1.176 

30 

6  36  33.53 

9.1046 

31  44  39.6 

3.794 

30 

7  19    4.43 

9.1499 

33  46  357 

1.984 

31 

5  3H  mM 

9.1004 

31  48  34.3 

3.095 

31 

7  21  13.42 

9.1498 

33  45  15.4 

1.399 

33 

5  40  46.31) 

9.1063 

31  53    3.0 

3.594 

33 

7  33  33.40 

9.1496 

33  43  48.6 

1.501 

33 

5  43  53.64 

9.1109 

31  65  35.6 

3.403 

33 

7  35  31.37 

9.1493 

33  43  15.3 

1.606 

34 

5  44  59.51 

9.1190 

N.3I  59    3.3 

3.399 

34 

7  37  40.33 

9.1490 

N.33  40  35.6 

■  .7,« 
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1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION, 

Bov. 

1 

BtfhtAic^rioii. 

DiAfor 
llCinnto. 

DeoUnatioo. 

Diftfor 
IMinnte. 

Hoar. 

BlghtAaoensioii. 

Difllfor 
llCinnte. 

Dift  for 
1  Minute. 

8ATUBDAY  29. 

MONDAY,  JULY  1. 

h     m     ■ 

• 

O         «         M 

// 

1>    n^      *      !      B         1         Of//!/. 

i     0 

7  27  40^ 

9.1400 

N.22  40  35.6 

1.716 

0        9    9  42.44  1    94)007  {N.19  17^  55.6 1     6.603 

>     1 

7  29  49.25 

9.1486 

22  38  49.4 

1.894 

2 

7  31  58.15 

9.1489 

22  36  56.7 

1.039 

\    3 

7  34    7.03 

9.1477 

22  34  57.5 

9jm 

'     4 

7  36  15.88 

9.1479 

22  32  51.9 

9.147 

,     5 

7  38  24.70 

9.1467 

22  30  39.8 

9.955 

.     6 

7  40  33.48 

9.1461 

22  28  21.3 

9J69 

1     7 

7  42  42.23 

9.1465 

22  25  56.4 

9.460 

8 

7  44  50.94 

9.1448 

22  23  25.1 

9.576 

.     9 

7  46  59.61 

9.1441 

22  20  47.3 

9.683 

'   10 

7  49    8i» 

9.1433 

22  16    3.1 

9.780 

11 

7  51   16.81 

9.1496 

22  15  12.6 

9.805 

13 

7  53  25.34 

9.1418 

22  12  15.7 

3.009 

13 

7  55  33.82 

9.1409 

22    9  12.4 

3.106 

•   14 

7  57  42J24 

9.1300 

22    6    2.8 

3.913 

15 

7  59  50.61 

9.1309 

22    2  46.9 

3.318 

16 

8    1  58.92 

9.1380 

21  59  24.7 

3.493 

17 

8    4    7.17 

9.1360 

21  55  56.2 

3.598 

18 

8    6  \5J35 

9.1358 

21  52  21.4 

3.633 

PHASES  OP  THE  MOON. 

11) 
1  20 

8    8  23.47 
8  10  31.52 

9.1347 

21  48  40.3 
21  44  53.0 

3.737 

9.1336 

3.841 

'  21 

8  12  39.50 

9.1394 

21  40  59.4 

3JM5 

d       h       m 
])  First  Quarter     .  June      6      8      1.5 

22 
23 

8  14  47.41 
8  16  55.25 

9.1319 
9.1300 

21  36  59.6 
N.21  32  53.6 

4.151 

O  Full  Moon      ....    13      1    58J2 

SUNDAY  30. 

<r   I-ast  Quarter.    ...    19    19    35.0 
#  New  Moon     ....    27    20    53.6 

0 

1 
2 

8  19    3.01      9.1987  N.21  28  41.5 
8  21  10.69      3.1974      21  24  23.2 
8  23  18.29      9.1961       21  19  58.8 

4.953 

4.459 

3 

4 

8  25  25.82  1    9.1947  ,    21  15  28.2 
8  27  33.26  |    9.1933  :    21  10  51.5 

4.561 
4.669 

d        h 
<r  Perigee.    .    .    .June    13      4.0 

5 

8  29  40.62 !    9.1919      21    6    8.8 

4.709 

C  Apogee 26    20.6 

6 

8  31  47.89 
8  33  55.07 

9.1994  1     21      1  20.1 

9.1180  ,    20  56  25.3 

4.869 

1     7 

4.063 

'     8 

8  36    2.16 

9.1175  ,    20  51  24.5 

5.063 

9 

8  38    9.17 

9.1160  1    20  46  17.7 

5.169 

10 

8  40  16.08 

9.1144       20  41     5.0 

5.969 

II 

8  42  22.89  t    9.1198      20  35  46.3 

5.361 

12 

8  44  29.61  1    9.1119      20  30  21.7 

5.459 

13 

8  46  36.23  1    9.i(M  ,    20  24  51.3 

5.556 

• 

14 

8  48  42.76      9.ioeo  |    20  19  15.0 

5.654 

15 

8  50  49.19      9.1063       20  13  32.8 

5.751 

, 

10 

8  52  55.52      9.1046       20    7  44.8 

5.847 

17 

8  55     1.75      9.1099       20     1  51.1 

5.943 

18 

8  57    7.87  1    9.1019  :     19  55  51.6 

6.039 

19 

8  59  13.89      9.0995  1     19  49  46.4 

6.134 

20 

9     1   19.81      9.0978  i     19  43  35.5 

6.998 

21 

9    3  25.63  ;    9.0061       19  37  19.0 

64)93 

23 

9    5  31.34  •    9.0M3       19  30  56.8 

6.417 

23 

9    7  36iM  '    9.0W5       19  24  29.0 

6.510 

24 

9    9  42.44  '    9UW7  N.I9  17  55.6 

6.603  1                                                                                                          || 
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XIII. 


GEBBNWIOH  MEAN  TIME. 

LUKAR  DIKEAHCSS. 

Kame  and  Direetlon 

Noon. 

of 

DP- 

P.L. 
of 

Vlh. 

P.  L. 

of 

TX^- 

P.L. 
of 

1^ 

of  Object. 

Dlff. 

Difr. 

Dur. 

Diff. 

1 

SUK 

W. 

3d    7^21 

3454 

3f  28  37 

3450 

3^49  5^' 

3446 

3lli21 

3443 

Satorn 

E. 

34    9  50 

3103 

32  41  44 

3101 

31  13  36 

3100 

29  45  26 

3006 

Reffulus 
Spica 

E. 

47    2  27 

3061 

45  33  54 

3060 

44    5  20 

3079 

42  36  45 

3078 

E. 

101    2  20 

3109 

99  34  13 

3101 

98    6    4 

3099 

96  37  53 

3006 

2 

Sun 

W. 

40  59  32 

34i0 

42  21  26 

3415 

43  43  26 

3409 

45    532 

3403 

Reffulus 
Spica 

E. 

35  13  15 

3068 

33  44  26 

3065 

32  15  34 

3069 

30  46  38 

3060 

E. 

89  16    2 

3078 

87  47  26 

3075 

86  18  46 

3070 

84  50    0 

3066 

3 

Surf 

W. 

51  57  49 

3369 

53  20  41 

3369 

54  43  41 

3354 

56    650 

3345 

Spica 

E. 

77  24  41 

3039 

75  55  16 

3039 

74  25  43 

3086 

72  56    2 

3019 

Antares 

E. 

123  17  36 

3065 

121  48  31 

3046 

120  19  15 

3038 

118  49  49 

3090 

4 

Sun 

W. 

63    5  10 

3998 

64  29  24 

3987 

65  53  51 

3976 

67  18  30 

3965 

Pollux 

W. 

25  32    4 

3065 

27    1    9 

3033 

28  30  41 

3014 

30    037 

9094 

Spica 

E. 

65  25  24 

9981 

63  54  47 

9979 

62  23  59 

9963 

60  53    0 

9954 

Antares 

E. 

111  19  47 

9981 

109  49  10 

9970 

108  18  20 

9950 

106  47  16 

9949 

5 

Sun 

W. 

74  25  19 

3909 

75  51  26 

3188 

77  17  50 

3173 

78  44  31 

3150 

Pollux 

W. 

37  35  55 

9900 

39    8    2 

9803 

40  40  30 

9876 

42  13  19 

9800 

Spica 

E. 

53  15  10 

9905 

51  42  58 

9896 

50  10  34 

9886 

48  37  57 

9675 

Aiitarea 

E. 

99    8  22 

9889 

97  85  49 

9876 

96    2  59 

9809 

94  29  52 

9849 

6 

Sun 

W. 

86    224 

3089 

87  30  56 

3065 

88  59  49 

3048 

90  29    2* 

3030 

Pollux 

W. 

50    2  41 

9778 

51  37  38 

9761 

53  12  57 

9744 

54  48  39 

9797 

Saturn 

W. 

26  19  34 

9779 

27  54  30 

9763 

29  29  47 

9747 

31    5  25 

9730 

Spica 

E. 

40  51  32 

9895 

39  17  36 

9615 

37  43  28 

9807 

36    9    9 

9799 

Antares 

E. 

86  39  51 

9778 

85    4  54 

9763 

83  29  38 

9747 

81  54    1 

9739 

Jupiter 

E. 

113  36    6 

9709 

111  59  29 

9687 

110  22  32 

9679 

108  45  15 

9657 

7 

Sun 

W. 

98    037 

9941 

99  32    4 

9999 

101    3  55 

9903 

102  36  10 

96fiS 

Pollux 

W. 

62  52  54 

9638 

64  30  57 

9691 

66    9  24 

9609 

e7  48  16 

9584 

Saturn 

W. 

39    9  13 

9644 

40  47    8 

9096 

42  25  28 

9008 

44    4  12 

9600 

Regulus 

W. 

26  58  15 

9644 

28  36  10 

9694 

30  14  33 

9003 

31  53  24 

9583 

Antares 

E. 

73  50  42 

9659 

72  12  57 

9635 

70  34  49. 

9618 

68  56  18 

9001 

Jupiter 

E. 

100  33  21 

9573 

98  53  49 

9556 

97  13  53 

9530 

95  33  34 

9599 

8 

Sun 

W. 

110  23  37 

9787 

111  58  22 

9766 

113  33  34 

9747 

115    9  12 

9797 

Pollux 

W. 

76    8  57 

9491 

77  50  23 

9479 

79  32  15 

9454 

81  14  33 

9435 

Saturn 

W. 

52  24    6 

9490 

54    5  21 

9480 

55  47    3 

9461 

57  29  11 

9443 

Regulus 

W. 

40  14  29 

9485 

41  56    4 

2465 

43  38    6 

9445 

45  20  36 

9496 

Antares 

£. 

60  38    2 

9517 

58  57  13 

9501 

57  16    1 

9485 

55  34  26 

2469 

Jupiter 

E. 

87    5  45 

9431 

85  22  54 

9413 

&3  39  38 

9395 

81  55  56 

9376 

aAquil» 

E. 

106  13  21 

3187 

104  46  56 

3158 

103  19  57 

3130 

101  52  24 

3163 

9 

Sun 

W. 

123  13  55 

9099 

124  52  11 

9610 

126  30  52^ 

9591 

128    9  59 

9579 

Pollux 

W. 

89  52  41 

9343 

91  37  38 

9395 

93  23    1 

9308 

95    8  49 

9991 

Saturn 

W. 

66    625 

9351 

67  51  10 

9333 

69  36  22 

9314 

71  22    1 

9996 

Regulus 

W. 

53  59  54 

9339 

55  45    7 

9313 

57  30  47 

9995 

59  16  54 

9977 

Antares 

E. 

47    0  58 

9393 

45  17  13 

0380 

43  33    9 

9366 

41  48  46 

9355 

Jupiter 

E. 

73  10  46 

9985 

71  24  25 

9968 

69  37  38 

9950 

67  50  25 

9339 

a  Aqutlae 

E. 

94  26  47 

9984 

92  56  14 

9964 

91  25  16 

9946 

89  53  55 

9996 
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1 

GREENWICH  MEAN  TIME. 

'                                                                  LUNAR  DISTANCES. 

Jo.             of  Object. 

Mkliught. 

P.L. 

of 

Diff. 

XV^ 

P.L. 

of 
Diff. 

xvnpi 

P.L 

of 
Dift 

XXih. 

P.L. 

of 

Diir. 

1    1     Suit 

W. 

35  32  49 

3438 

3854^ 

9434 

3l  16    6' 

9430 

39  37'  43 

3494 

Satorn 

E. 

28  17  14 

3096 

26  49    0 

3094 

35  20  43 

3009 

23  52  24 

3001 

Rcgulus 

E. 

41    8    8 

3075 

39  39  28 

3073 

38  10  46 

3979 

36  42    2 

3060 

8pK» 

E. 

95    9  39 

3093 

93  41  21 

3090 

92  12  59 

9067 

90  44  33 

9089 

9  '  Suif 

W. 

46  27  45 

3397 

47  50    5 

3301 

49  12  32 

3385 

5035    6 

33n 

1 

Regttlus 

E. 

29  17  39 

3066 

27  48  38 

9056 

26  19  34 

9054 

24  50  28 

9060 

1 

Spica 

E. 

83  21    9 

3061 

81  52  12 

9056 

80  23    8 

9051 

78  53  58 

9045 

1    3 

SiJif 

W. 

57  30    9 

3337 

58  53  38 

3397 

60  17  18 

3319 

61  41    8 

3306 

1         1  Spica 

E. 

71  26  13 

3019 

69  56  15 

3005 

68  26    8 

9007 

66  55  51 

:        .  Anures 

'        1 

E. 

117  20  12 

3010 

115  50  23 

3010 

114  20  23 

9001 

112  50  11 

9001 

4  ;  Sow 

W. 

68  43  23 

3953 

70    8  30 

3941 

71  33  51 

3098 

72  59  27. 

9914 

Pollux 

W. 

31  30  57 

9976 

33    1  40 

9960 

34  32  44 

9049 

36    4    9 

9096  , 

; 

Spica 

E. 

59  21  50 

9946 

57  50  29 

9935 

56  18  55 

9996 

54  47    9 

9016 

Aotares 

E. 

105  15  59 

9937 

103  44  27 

9096 

102  12  41 

9013 

100  40  39 

9901 

5 

Sow 

W. 

80  11  29 

3144 

81  38  45 

3190 

83    6  19 

9114 

84  34  12 

9006 

Pollux 

W. 

43  46  29 

9844 

45  20    0 

9898 

46  53  52 

9611 

48  28    6, 

9705 

8pica 

E. 

47    5    6 

9865 

45  32    2 

9855 

43  58  45 

9845 

42  25  15  ' 

9635 

1 
I 

Ajitares 

E. 

92  56  28 

9835 

91  22  46 

9881 

89  48  46 

9696 

88  14  28 

3,03! 

i   6 

Saif 

W. 

91  58  37 

3014 

93  28  33 

9995 

94  58  52 

9on 

96  29  33. 

9950; 

Pollux 

W. 

56  24  43 

9710 

58    1   10 

9699 

5938     1 

9675 

61   15  15 

9656| 

SxTIIRIf 

W. 

32  41  25 

9713 

34  17  48 

9695 

35  54  34 

9679 

37  31  42 

9069  , 

i 

Spica 

E. 

34  34  40 

9799 

33    0    1 

9785 

31  25  14 

9781 

29  50  21 

9770  . 

Antarea 

E. 

80  18    4 

9710 

78  41  46 

9700 

77    5    6 

9684 

75  28    5 

9668; 

E. 

107    7  37 

9610 

105  29  37 

9694 

103  51  14 

9807 

102  12  29 

9501 

7 

Suit 

W. 

104    8  50 

9864 

105  41  55 

9845 

107  15  24 

9896 

106  49  18 

9807   ^ 

Pollux 

W. 

69  27  33 

9566 

71     7  15 

9547 

72  47  23 

9598 

74  27  57 

3510 

SATinut 

W. 

45  43  21 

9579 

47  22  55 

9554 

49    2  53 

9535 

50  43  17 

9517 

Regulua 

W. 

33  32  42 

9563 

35  12  28 

9543 

36  52  41 

9594 

38  33  21 

9504 

Aniarea 

E. 

67  17  25 

9585 

65  38    9 

9568 

63  58  30 

9551 

62  18  28 

9534 

1 
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E. 

93  52  51 

9504 
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9485 
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9467 

88  48  10 

9449 
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W. 
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9707 

118  21  46 

9688 
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9668 

121  36    5 
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Pollux 

W. 

82  57  18 

9417 

84  40  29 

9306 
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9380 

88    6  11 
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SATUWf 
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9494 
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9405 

62  38  13 

9387 
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9408 

48  46  57 
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3360 
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9350 
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E. 
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9453 
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9437 
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9407 

1 
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9357 
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3399 
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3006 
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9973 
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9993 
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w. 
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9979 

74  54  36 
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76  41  31 

9945 

78  28  51 

9999 

Reinilua 

w. 

61    3  27 

9960 

62  50  26 

9949 

64  37  51 

9995 

66  25  41 

9906 

Antarea 

E. 

40    4    7 

9344 

38  19  12 

3335 

36  34    4 

9397 

34  48  44 

9391 

JonTsa 

E. 

66    2  45 

3914 

64  14  39 

9196 
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9181 

60  37  12 
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1176 

71  51  41 

9160 
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9145 
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E. 

33    3  15 
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31  17  41 

3316 

2932    5 

9319 

27  46  33 

9395 

'  JoPfTBR 

E. 

58  47  51 
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56  58    6 

9133 

55    7  57 

9117 

53  17  24 

9103 

a  Aquil« 

E. 

82  12  10 

9809 

80  39    2 

9808 

79    5  42 

9615 

77  32  13 

9841 

11 

Reirtilus 

W. 

82  53  58 

9077 

84  45  33 

9064 

86  37  27 

9063 

88  29  39 

9049 

1  SpFca 

W. 

29  31  42 

9906 

31  19  58 

9189 

33    8  53 

9158 

34  58  24 

9137 

E. 

43  59  11 

9036 

42    6  31 

9093 

40  13  33 

9019 

38  20  17 

9001 

a  Aquil« 

E. 

69  44    5 

9846 

68  10  39 

9656 

66  37  24 

9867 

65    4  23 

9689 

Fomalhaut 

E. 

101  49  10 

9979 

100    2  29 

9956 

98  15  28 

9945 

9628    7 

S933 

19 
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Spfca 

W. 

97  54  24 

1990 

99  48    0 

1903 

101  41  46 

1967 

103  35  40 

1968 

W. 

44  12  53 

9001 

46    4  52 

9060 

47  57    8 

9041 

49  49  39 

9033 

a  Aquilo 

E. 

57  25  38 

3015 

55  55  44 

3066 

54  26  41 

3103 

52  58  35 

3186 

Fomalhaut 

E. 

87  27  21 

9166 

85  38  35 

9169 

83  49  41 

9178 

82    0  40 

9175 

aPegad 

E. 

103  43    0 

9419 

101  59  53 

9407 

100  16  28 

9396 

98  32  47 

9387 

13 

Spica 

W. 

59  14  51 

9007 

61     8  14 

9006 

63    1  40 

9004 

64  55    8 

9006 

a  Aquilw 

E. 

45  57    2 

3564 

44  37  37 

3667 

43  20  15 

3797 

42    5  10 

3043 

Fomalhaut 

E. 

72  55    2 

9176 

71    6    1 

9189 

69  17    7 

9189 

67  28  23 

9196 

aPegaal 

E. 

89  51  53 

9306 

88    7  28 

9366 

86  23    4 

9366 

84  38  44 

9373 

14 

Spica 

W. 

74  21  54 

9016 

76  15    0 

9094 

78    7  57 

9030 

80    0  45 

9097 

All  tares 

W. 

28  49  59 

9136 

30  40    3 

9196 

32  30  23 

9119 

34  20  53 

9115 

Fomalhaut 

E. 

58  28  23 

9900 

56  41  25 

9979 

54  54  54 

9999 

53    853 

9S99 

oPeffaid 
aAiietia 

E. 

75  59  17 

9417 

74  16    7 

9431 

72  33  17 

9446 

70  50  50 

9465 

E. 

118  53  15 

9171 

117    4    4 

9170 

115  14  51 

9170 

113  25  39 

9173 

15 

AntaroB 

W. 

43  33  49 

9196 

45  24    9 

9139 

47  14  19 

9140 

49    4  17 

9149 

Jupiter 

W. 

17    9    9 

9015 

19    2  20 

9096 

20  55  13 

9030 

22  47  47 

9061 

Fomalhaut 

E. 

44  28  29 

9461 

42  46  49 

9595 

41    6  10 

9579 

39  26  37 

9696 

Ot  PoffOBi 

aAiTetia 

E. 

62  25  53 

9566 

60  46  41 

9610 

59    8  12 

9664 

57  30  30 

9691 

E. 

104  21  16 

9904 

102  32  55 

9913 

100  44  47 

9993 

98  56  54 

9335 

VEifua 

E. 

110    5    7 

9950 

108  17  54 

9963 

106  31    0 

9976 

104  44  25 

9969 

16 

Antarea 

W. 

58  10  16 

9906 

59  58  34 

9990 

61  46  31 

9935 

6334    7 

9949 

JnpiTiR 

W. 

32    5  38 

9190 

33  56    7 

9135 

35  46  13 

9151 

37  35  55 

9167 

a  Poffaai 
oArietia 

E. 

49  35  48 

9031 

48    4    8 

9909 

46  33  45 

3050 

45    4  45 

3139 

E. 

90    2    1 

9309 

83  16    4 

9316 

86  30  31 

9336 

84  45  22 

3361 

Vrnus 

E. 

95  56  49 

9967 

94  12  27 

9384 

92  28  29 

9401 

90  44  55 

9418 

Sun 

E. 

138  57  26 

9453 

137  15    6 

9469 

135  33    9 

9486 

133  51  35 

9508 

17 

Antarea 

W. 

72  26  30 

9396 

74  11  48 

9346 

75  56  41 

9364 

77  41    8 

9381 

JupiTsa 

W. 

46  38  16 

9951 

48  25  27 

9968 

50  12  13 

9985 

51  58  34 

9303 

a  Arietia 

E, 

76    5  59 

9445 

74  23  28 

9465 

72  41  26 

9487 

70  59  54 

9508 

Vknus 

E. 

m  13  29 

9511 

80  32  31 

9530 

78  52    0 

9549 

77  11  55 

9569 

80N 

E. 

125  29  51 

9599 

123  50  45 

9611 

122  12    5 

9631 

120  33  52 

9660 

18 

Antarea 

W. 

86  17    7 

9470 

87  59    3 

9487 

89  40  34 

9506 

91  21  39 

9585 

JupiTxa 

W. 

60  43  46 

9393 

62  27  31 

9411 

64  10  50 

9499 

65  53  43 

9447 

a  Aquilie 

W. 

47    9  28 

3646 

48  23  43 

3791 

49  38  55 

3749 

50  54  58 

3609 
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Saturn 

W. 

8^31  35 

9151 

O        $      n 

89  21  17 

9137 

91  ll'20 

9194 

93''    143' 

9111 

Regolus 

W. 

75  30  59 

9130 

77  21  12 

9116 

79  11  47 

9109 

81    2  43 

9090 

Antares 

E. 

26    1  10 

9337 

24  16    4 

9355 

22  31  25 

9383 

20  47  20 

9494 

JUPITXR 

E. 

51  26  29 

9088 

49  35  12 

9074 

47  43  33 

9060 

45  51  32 

9047 

«  Aqu]l« 

E. 

75  58  38 

9638 

74  24  59 

9836 

72  51  18 

9638 

71  17  39 

9849 

11 

ReffuloB 

W. 

90  22    7 

9039 

92  14  51 

9093 

94    7  49 

9015 

96    1    0 

9007 

Spk»i 

W. 

36  48  27 

9118 

38  38  58 

9109 

40  29  54 

9087 

42  21  13 

9073 

JUPTTKR 

E. 

36  26  45 

1091 

34  32  57 

1989 

32  38  54 

1974 

30  44  38 

1965 

a  Aqail» 

E. 

63  31  41 

9901 

61  59  23 

9993 

60  27  33 

9949 

58  56  16 

9900 

Fomalhaut 

E. 

94  40  28 

9991 

92  52  32 

9911 

91    4  21 

9909 

89  15  57 

9194 

19 

ReguluB 
SpK» 

W. 

105  29  41 

1979 

107  23  49 

1973 

109  18    3 

1979 

111  12  21 

1071 

W. 

51  42  22 

9016 

53  35  16 

9019 

55  28  20 

9014 

57  21  32 

9010 

QtAqnite 

E. 

51  31  33 

3916 

50    5  43 

3986 

48  41  15 

3365 

47  18  18 

3454 

Fomalhaiit 

E. 

80  11  35 

9173 

78  22  27 

9179 

76  33  17 

9179 

74  44    8 

9174 

aPegasi 

£. 

96  48  53 

9370 

95    4  48 

9373 

93  20  35 

9369 

91  36  16 

9306 

13 

Spica 

W. 

66  48  35 

9005 

68  42    1 

9008 

70  35  23 

9010 

72  28  41 

9014 

a  Aqui]» 

E. 

40  52  34 

4110 

39  42  42 

4301 

38  35  50 

4518 

37  32  14 

4769 

Fomalhaat 

E. 

65  39  50 

9906 

63  51  31 

9917 

62    3  29 

9999 

60  15  45 

9944 

aPegaai 

E. 

82  54  30 

9378 

81  10  24 

9385 

79  26  28 

9394 

77  42  45 

9405 

14 

Spica 

W. 

81  53  21 

9045 

83  45  45 

9053 

85  37  56 

9063 

87  29  52 

9073 

Ajitarea 

W. 

36  11  29 

9114 

38    2    7 

9114 

39  52  45 

9116 

41  43  20 

9190 

Fotnalbaiit 

E. 

51  23  26 

9348 

49  38  36 

9370 

47  54  27 

9408 

46  11    3 

9443 

aPeffasi 

E. 

69    848 

9480 

67  27  15 

9S08 

65  46  13 

9533 

64    5  45 

9500 

aArietb 

£. 

111  36  31 

9177 

109  47  29 

9189 

107  58  35 

9186 

106    9  50 

9106 

15 

Antares 

W. 

50  54    1 

9159 

52  43  30 

9170 

54  32  43 

9181 

56  21  39 

9194 

JOFITXR 

W. 

24  40    2 

9004 

26  31  57 

9on 

28  23  32 

9090 

30  14  46 

9106 

Fomalbam 

E. 

37  48  17 

9687 

36  11  19 

9754 

34  35  51 

9831 

33    2    4 

9990 

aPegaai 
aAmtia 

E. 

55  53  38 

9739 

54  17  40 

9775 

52  42  39 

9809 

51    8  40 

9874 

E. 

97    9  18 

9947 

95  22    0 

9960 

93  35    0 

9979 

91  48  20 

9987 

Vknus 

E. 

102  58  10 

9304 

101  12  16 

9319 

99  26  44 

9335 

97  41  35 

9350 

16 

Antares 

W. 

65  21  22 

9964 

67    8  14 

9980 

68  54  43 

9996 

70  40  48 

9319 

JOPITBR 

W. 

39  25  13 

9189 

41  14    7 

9199 

43    236 

9916 

44  50  39 

3934 

aPesasi 
a  Anetis 

E. 

43  37  14 

3913 

42  11  20 

3301 

40  47  10 

3309 

39  24  52 

3507 

E. 

83    037 

9368 

81  16  17 

9387 

79  32  24 

9406 

77  48  58 

9495 

V«rroi 

E. 

89    1  46 

9436 

87  19    2 

9454 

85  36  44 

9473 

83  54  53 

9499 

Sun 

E. 

132  10  25 

9590 

130  29  39 

9538 

128  49  18 

9596 

127    9  22 

9574 

17 

Antares 

W. 

79  25  10 

9398 

81*  8  47 

9416 

82  51  59 

9433 

84  34  46 

9459 

W. 

53  44  29 

9399 

55  29  57 

9339 

57  14  59 

9357 

58  59  35 

9375 

or  Arietia 

E. 

69  18  52 

9530 

67  38  20 

9559 

65  58  19 

9574 

64  18  49 

9599  1 

Vbitui 

E. 

75  32  17 

9588 

73  53    6 

9608 

72  14  22 

9098 

70  36    5 

9648  1 

Sun 

E. 

118  56    5 

9660 

117  18  43 

9688 

115  41  47 

9707 

114    5  17 

9796 

18 

Antares 

W. 

93    2  18 

9543 

94  42  32 

9660 

96  22  22 

9578 

98     1  47 

9906 

JuPfTBR 

W. 

67  36  11 

9465 

69  18  14 

9489 

70  59  53 

9499 

72  41    7 

9517 

a  Aquils 

W. 

52  11  46 

3663 

53  29  13 

3690 

54  47  15 

3609 

56    5  47 

3579 
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E. 
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9879 
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9806 

Vkwos 

E. 
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9687 

65  43  55 
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64    7  24 

9797 

Suif 

E. 

112  29  12 

9746 

110  53  33 

9766 

109  18  20 

9786 

107  43  33 

9806 
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Antares 

W. 

99  40  48 

9614 

101  19  24 

9639 

102  57  36 

9649 

104  35  25 

9886 

Jdpiter 

W. 

74  21  56 

9535 

76    2  21 

9551 

77  42  23 

9668 

79  22    2 

9586 

a  Aquilae 

W. 

57  24  44 

3559 
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9587 
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E. 
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9638 
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9860 
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E. 
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9693 

54  37  22 

9849 
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9809 

51  30  41 

9680 

Suw 

E. 

99  55  49 

9660 

96  23  29 

9918 

96  51  33 

9936 
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9964 
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JOPITBR 

W. 

87  34  41 

9664 

89  12    9 

9680 

90  49  16 

9804 

9226    4 

9700 

a  AquiliB 

W. 
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70  46  49 
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3488 
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W. 

32  28  27 
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33  49  56 
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E. 

43  50  47 

9960 

42  19  55 
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40  49  24 
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39  19  13 
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E. 
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3041 
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3073 
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Jupiter 

W. 
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9776 
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9780 

103  35    3 

». 

105    9  29 

9813 

a  Aquilie 

W. 

78  50    1 

3507 

80  10  17 

3514 

81  30  26 

3690 

82  50  28 

3598 

Fomalhaut 

w. 

43  37  33 

3930 
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9930 

46  28  30 
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47  54  13 
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4346 
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E. 

31  53  15 

3096 

30  24  59 
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28  57    1 
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27  29  20 

3137 

Suw 

E. 

76    1  48 

3163 

74  34  54 

3177 

73    8  17 

3190 

71  41  56 

3903 

22 

a  Aquile 

W. 

89  28  22 

9573 

90  47  26 

3583 

92    6  19 

9504 

93  25    0 

9605 

Fomalhaut 

W. 

55    4    6 

3903 

56  30  12 

^03 

57  56  18 

3903 

59  22  24 

3904 

a  Pegasi 

W. 

42    6  20 

3014 

43  19  26 

3867 

44  33  19 

3897 

45  47  53 

3701 

Sun 

E. 

64  33  51 

3969 

63    8  55 

3979 

61  44  11 

3963 

60  19  40 

3994 

23 

a  Aqiiilw 

W. 

99  55  11 

3670 

101  12  30 

3684 

102  29  34 

3608 

103  46  23 

3713 

Fomalhaut 

W. 

66  32  32 

3919 

67  58  27 

9914 

69  24  20 

3916 

70  50  10 

3990 

a  Pegasi 

W. 

52    9    0 

3650 

53  26  31 

3640 

54  44  22 

3883 

56    232 

3608 

Sun 

E. 

53  19  49 

3338 

51  56  21 

3345 

50  33    2 

3359 

49    9  51 

3358 

1  ^4 

Fomalhaut 

W. 

77  58  31 

3939 

79  24    2 

3935 

80  49  30 

3937 

82  14  55 

3940 

1 

a  Pejrasi 

W. 

6237    1 

3550 

63  56  30 

3541 

65  16    9 

3534 

66  35  56 

3597 

1 

a  Arietis 

W. 

20  26  49 

4579 

21  29  38 

4383 

22  35  15 

4997 

23  43  16 

4007 

' 

Sun 

E. 

42  15  48 

3390 

40  53  20 

3304 

39  30  57 

MOO 

38    8  40 

3404 

25 

Fomalhaut 

W. 

89  21  12 

3953 

90  46  18 

3956 

92  11  21 

3950 

93  36  21 

3969 

a  Pegasi 

W. 

73  16  31 

3501 

74  36  54 

3497 

75  57  22 

3404 

77  17  53 

3491 

a  Arietb 

W. 

29  49  14 

3693 

31     6    8 

3644 

32  23  55 

3600 

33  42  29 

3569 

Sun 

E. 

31  18  23 

3499 

29  5^31 

3494 

28  34  42 

3497 

27  12  56 

3430 

29 

Sun 

W. 

12  18  29 

3409 

13  40  43 

3398 

15    3    2 

3308 

16  25  26 

3388 

Saturn 

E. 

27  52    2 

3091 

26  23  41 

3080 

24  55  18 

3067 

23  26  52 

3065 

Regulus 

E. 

38    8    7 

3059 

36  39    7 

3057 

35  10    5 

3065 

33  41    0 

3053 

1 

Spica 

E. 

92  10  23 

3073 

90  41  41 

3070 

89  12  55 

3086 

87  44    4 

3063 

!  30     Sun 

W. 

23  18  48 

3364 

24  41  46 

3358 

26    4  50 

8369 

27  28    1 

3347 

1          Re^luB 
,          Spica 

1        1 
1        1 

E. 

26  15    4 

3047 

24  45  49 

3046 

23  16  33 

9047 

21  47  18 

3048 

E. 

80  18  37 

3041 

78  49  15 

3037 

77  19  48 

3033 

75  50  16 

9098 

xvm. 
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OBBENWIOH  MBAH  TIME. 

LUNAB  DISTAHCES. 

1 

ilj 

P.L. 

P.L. 

P.L. 

P.L. 

J18 

IfaniaudDbMUaii 
ofOltfMt. 

Midni^t. 

of 
Dlff. 

XVb. 

of 
Plif. 

xvnib. 

of 
Dlif. 

XXP». 

of 
Dlif. 

aArietia 

E. 

56    9' 36 

97S5 

5l33'29 

9751 

52  57  5# 

9779 

5f23'    S 

9808 

t 

1 

Vbhus 

E. 

e!i  31  90 

8747 

60  55  42 

9766 

59  20  29 

9785 

57  45  42 

9805 

Sun 

E. 

106    9  11 

9694 

104  35  14 

»« 

103     1  41 

9809 

101  28  33 

9880 

19 

Antares 

W. 

106  12  51 

9684 

107  49  53 

S70I 

109  26  32 

9717 

111    2  49 

9735 

JuriTBE 

W, 

81     1  18 

9001 

82  40  11 

9618 

84  18  42 

9633 

85  56  52 

9649 

CI  Aquiln 
1  aArietia 

W. 

62  43  41 

3500 

64    3  58 

3409 

65  24  23 

3404 

66  44  54 

3480 

E. 

43  38  20 

9979 

42    7  32 

3009 

40  :J7  31 

3060 

39    8  20 

3099 

1  Vercs 

E. 

49  57  57 

9608 

48  25  36 

9916 

46  53  37 

9934 

45  22     1 

9051 

;  sujf 

E. 

93  48  49 

9979 

92  18     1 

9969 

90  47  35 

3006 

89  17  30 

3094 

00     Jupirsa 

W. 

94    232 

9793 

95  38  41 

9737 

97  14  32 

9750 

98  50    6 

9763 

1  aAquils 

W. 

73  28    5 

3490 

74  48  40 

3493 

76    9  12 

3497 

77  29  39 

3509 

1           Fomalhaut 

W. 

37  58  55 

9306 

39  23     1 

3983 

40  47  32 

3965 

42  12  24 

3951 

1        ;  V«jf08 

£. 

37  49  23 

3034 

36  19  53 

3060 

34  50  42 

3065 

33  21  49 

3080 

1  Suif 

E. 

81  52  17 

3105 

80  24  13 

3119 

78  56  27 

3134 

77  28  59 

3148 

21  ,  JoriTBE 

W. 

106  43  40 

98B5 

108  17  36 

9835 

109  51  18 

9846 

111  24  46 

9858 

1  aAquibe 

W. 

84  10  21 

3536 

85  30    5 

3545 

86  49  40 

3553 

88    9    6 

3569 

Fomalbaut 

W. 

49  20    3 

3919 

50  45  58 

3906 

52  11  58 

3905 

5338     1 

3904 

1  aPegasi 

W. 

37  23  37 

4164 

38  32  37 

4080 

39  42  49 

4093 

40  54    6 

3065 

■  Vkwui 

E. 

26    1  55 

3150 

24  34  46 

3163 

23    7  53 

3176 

21  41  15 

3188 

SU5 

E. 

70  15  50 

3915 

68  49  59 

3998 

67  24  23 

3939 

65  59    0 

3951 

22     aAqiiile 

W. 

94  43  29 

3617 

96     1  45 

3090 

97  19  48 

3649 

98  37  37 

3656 

1  Fomalhaut 

W. 

60  48  29 

3904 

62  14  33 

3906 

63  40  35 

3908 

65    (i  35 

3910 

'  dPegaai 

W. 

47    3    5 

3758 

48  18  51 

3790 

49  35    7 

3703 

50  51  51 

3670 

\ 

E. 

58  55  21 

3303 

57  31  13 

3319 

56    7  15 

3390 

54  43  27 

3399 

23     aAquUcB 

W. 

105    2  56 

3730 

106  19  11 

3747 

107  35    8 

3766 

108  50  46 

3785 

1  Fomalhaut 

W. 

72  15  56 

9991 

rj  41  40 

3995 

75    7  20 

3997 

76  32  57 

3930 

aPegari 

W. 

57  20  58 

3504 

58  39  39 

3581 

59  58  34 

3509 

61  17  42 

3550 

>  Son 

1 

E. 

47  46  47 

3365 

46  23  51 

3379 

45     1    3 

3379 

43  38  22 

3385  1 

24  ;  Fomalhaut 

W. 

83  40  17 

3949 

85    5  36 

3946 

86  30  51 

3948 

87  56    3 

3951   ^ 

1           a  Pe^aai 
'  aAnetia 

W. 

67  55  50 

3Sfil 

69  15  51 

3515 

70  35  59 

3510 

71  56  12 

3505 

W. 

24  53  21 

3967 

26    5  13 

3806 

27  18  37 

3818 

28  33  21 

3751 

;  Suit 

E. 

36  46  28 

3408 

35  24  20 

3419 

34    2  17 

3415 

32  40  18 

3419 

25  ,  Fomalhaut 

W. 

95    1  17 

3905 

96  26  10 

3967 

97  51    0 

3970 

99  15  47 

3971 

'  aAnetifl 

W. 

78  38  27 

3468 

79  59    4 

3486 

81  19  44 

3484 

82  40  26 

3483 

W. 

35     1  45 

3598 

36  21  38 

3499 

37  42    3 

3479 

39    2  58 

3448 

1        {Suit 

E. 

25  51  13 

3431 

24  29  32 

3433 

23    7  53 

3435 

21  46  16 

3436 

■  29  1  Self 

W. 

17  47  56 

3384 

19  10  31 

3379 

20  33  11 

3374 

21  55  57 

3370 

1          Satueh 

E. 

21  58  24 

3063 

20  29  54 

3089 

19     1  22 

3081 

17  32  49 

30H9 

iSS- 

E. 

32  11  53 

3061 

30  42  43 

3049 

29  13  31 

3048 

27  44  18 

3047 

E. 

86  15    9 

906O 

84  46    9 

3055 

83  17    4 

3050 

81  47  53 

9046 

30 

Bom 

W. 

28  51  18 

3341 

30  14  42 

8334 

31  38  14 

3397 

33     1  54 

3391 

RMTulua 

E. 

20  18    5 

3069 

18  48  56 

3056 

17  19  55 

3067 

15  51     5 

3079 

ispib* 

£. 

74  20  38 

72  50  53 

3018 

71  21    2 

9019 

69  51     4 

3006 
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AT  GBEENWICH  APPABENT  NOON. 

THE  8DN»e 

t 

1 
"S 

1 

1 

• 

1 

Sidereal 
Time  of 
Semi, 
dimneter 
Paaaing 
UeridiaiL 

Bqnatlonof 

Time, 

tobe 

Added  to 

Apparent 

Time. 

DiiEfbr 
IHuor. 

Apparent 
Bigbt  Aaoontioii. 

Diff.  for 
1  Hoar. 

Appannt 
DeolinatioD. 

DIff.  for 
IHonr. 

Semi, 
diameter. 

Mon. 
Tues. 
Wed. 

1 

2 
3 

h     m        • 

6  42  81.87 
6  46  89.89 
6  50  47.60 

10.340 
10.328 
10.315 

N.23    5  34.1 
23     1   10.0 
22  56  21.8 

-10.50 
11.51 
12.51 

15  46.13 

15  46.18 

'  15  46.14 

68!77 

68.73 
68.69 

8  36!29 
8  47.72 
8  58.84 

0.483 
0.470 
0.457 

Thur. 
Frid. 
Sal. 

4 
5 
6 

6  54  55.00 

6  59    2.06 

7  3    8.75 

10.301 
10.286 
10.270 

22  51     9.4 
22  45  33.3 
22  39  33.5 

-13.50 
14.49 
15.48 

15  46.15 
15  46.16 
15  46.18 

68.65 
68.60 
68.55 

4    9.65 
4  20.18 
4  30.23 

0.444 
0.429 
0.413 

SUN. 

Mon. 

Tues. 

7 
8 
9 

7    7  15.06 
7  11  20.97 
7  15  26.46 

10.254 
10.237 
10.220 

22  33  10.1 
22  26  23.2 
22  19  13.1 

-16.46 
17.43 
18.40 

15  46.20 
15  46.23 
15  46.26 

68.50 
68.45 
68.39 

4  39.95 
4  49.27 
4  58.18 

0.397 
0.380 
0.363 

Wed. 
Thur. 
Frid. 

10 
11 
12 

7  19  31.51 
7  23  36.12 
7  27  40.28 

10.202 
1U.183 
10.164 

22  11  40.0 
22    3  44.0 
21  55  25.2 

-19.35 
20.30 
21.24 

15  46.29 
15  46.33 
15  46.37 

68.33 
68.27 
68.21 

5    6.66 
5  14.69 
5  22.27 

0.345 
0.326 
0.307 

Sat. 

SUK 

Mon. 

13 
14 
15 

7  31  43.97 
7  35  47.18 
7  39  49.91 

10.144 
10.124 
10.104 

21  46  43.9 
21  37  40.4 
21  28  14.7 

-22.18 
23.10 
24.02 

15  46.42 
15  46.47 
15  46.52 

68.14 
68.07 
68.00 

5  29.39 
5  36.03 
5  42.18 

0.287 
0.267 
0.247 

Tues. 
Wed. 
Thur. 

16 
17 
18 

7  43  52.15 

7  47  53.88 
7  51  55.09 

10.083 
10.062 
10.040 

21   18  27.1 
21     8  17.7 
20  57  46.9 

-24.93 
25.83 
26.72 

15  46.57 
15  46.63 
15  46.69 

67.93 
67.85 
67.78 

5  47.83 
5  52.99 
5  57.64 

0.226 
0.205 
0.183 

Frid. 

Sat. 

SUN. 

19 
20 
21 

7  55  55.78 

7  59  55.94 

8  3  55.56 

10.017 
9.995 
9.972 

20  46  54.8 
20  35  41.7 
20  24    7.8 

-27.60 
28.47 
29.34 

15  46.76 
15  46.83 
15  46.91 

67.70 
67.62 
67.54 

6     1.76 
6     5.35 
6    8.41 

0.161 
0.139 
0.116 

Mon. 
Tues. 
Wed. 

22 
23 
24 

8    7  54.65 
8  11  53.17 
8  15  51.11 

9.949 
9.926 
9.903 

20  12  13.3 

19  59  58.5 
19  47  23.6 

-30.19 
31.04 
31.87 

15  46.99 
15  47.07 
15  47.16 

67.46 
67.38 
67.30 

6  10.93 
6  12.90 
6  14.29 

0.093 
0.070 
0.047 

Tliur. 

Frid. 

Sat. 

25 

26 
27 

8  19  48.48 
8  23  45.27 
8  27  41.46 

9.879 
9.855 
9.830 

19  34  28.8 
19  21   14.6 
19     7  41.1 

-32.69 
33.49 
34.29 

15  47.26 
15  47.36 
15  47.46 

67.21 
67.13 
67.04 

6  15.10 
6  15.33 
6  14.96 

0.023 
0.001 
0.026 

SUN 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

8  31  37.06 
8  35  32.06 
8  39  26.44 
8  43  20.20 

9.805 
9.779 
9.754 
9.728 

18  53  48.6 
18  39  37.4 
18.25     7.8 
18  10  20.1 

-35.08 
35.85 
36.61 
37.36 

15  47.57 
15  47.69 
15  47.81 
15  47.93 

66.96 
66.87 
66.78 
66.69 

6  14.01 
6  12.46 
6  10.29 
6    7.50 

0.051 
0.077 
0.102 
0.128 

Thur. 

32 

8  47  13.34 

9.702 

N.17  55  14.5 

-38.09 

15  48.06 

66.60 

6    4.09 

0.154 

NOTB.— The 

mean  timo  of  semi 

liameter  ] 

tasaing  may  be  found  by  subtracting  OMd  from  the 

sidereal  time. 

The 

8ipi  —  prefixed  to 

the  lioiu 

ly  change  of  declination  indicates  that  north  deolin 

ations  are  dec 

reasing. 

n. 
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1 

AT  GREENWIOH  MEAN  NOON. 

- 

THE 

SUITS 

i 

i 

Time, 
to  be 

tnm 
HoMiTime. 

SidereU 

Time, 

or 

Bight  AwMDaioii 

of 

HeenSan. 

1 

1 

i 

▲ppurat 
Bight  AMaatloD. 

iHonr. 

Appttwt 
DmUbiiIIob. 

mOLtor 
iHour. 

Dili:  for 
IHonr. 

Moo. 

1 

6  42  81.25 

I0L339 

N.28    6  84!? 

-lolso 

3  36*26 

0.483 

h     m       • 

6  38  54.99 

Tues. 

2 

6  46  39.24 

I0.3«7 

28    1  10.7 

11.51 

3  47.69 

0.470 

6  42  51.55 

jWed. 

8 

6  50  46.92 

10.314 

22  56  22.6 

13.51 

3  58.81 

0.457 

6  46  48.11 

iThar. 

4 

6  54  54.29 

10.300 

22  51  10.4 

-13.50 

4    9.62 

0.444 

6  50  44.67 

,  Prid. 

5 

6  59     1.32 

10.285 

22  45  34.4 

14.49 

4  20.10 

0.439 

6  54  4i.22 

'flat, 

6 

7    8    7.98 

10.969 

22  39  34.7 

15.48 

4  30iM) 

0.413 

6  58  37.78 

Sim. 

7 

7    7  14.26 

10.353 

22  33  11.4 

-16.46 

4  39.92 

0.397 

7    2  34.34 

Moo. 

8 

7  11  20.14 

10.936 

22  26  24.7 

17.43 

4  49.24 

0.380 

7    6  30.90 

Tues. 

9 

7  15  25.60 

10.319 

22  19  14.8 

18.40 

4  58.15 

0.363 

7  10  27.45 

Wed. 

10 

7  19  30.64 

10.301 

22  11  41.7 

-19.35 

5    6.63 

0.345 

7  14  24.01 

iThur. 

11 

7  23  85.23 

10.183 

22    3  45.8 

30.30 

5  14.66 

0.336 

7  18  20.57 

Frid. 

12 

7  27  39.37 

10.163 

21  65  27.2 

31.34 

5  22.24 

0.307 

7  22  17.13 

Sat. 

13 

7  81  43.04 

10.143 

21  46  46.0 

-33.18 

5  29.36 

0.387 

7  26  13.68 

SUN. 

14 

7  35  46.24 

10.133 

21  37  42.6 

33.10 

5  36.00 

0.367 

7  30  10.24 

Mon. 

15 

7  39  48.95 

10.103 

21  28  17.0 

34.03 

5  42.15 

0.347 

7  34    6.80  J 

Tuee, 

16 

7  43  51.17 

10.063 

21  18  29.5 

-34.93 

5  47.81 

0.336 

7  38    3.36 

Wed. 

17 

7  47  52.89 

10.061 

21     8  20.3 

35.83 

5  52.97 

0;305 

7  41  59.92 

Thar. 

18 

7  51  54.09 

10.039 

20  57  49.6 

36.73 

5  57.62 

0.183 

7  45  56.47 

Frid. 

19 

7  55  54.77 

10.017 

20  46  57.6    -37.60 

6     1.75 

0.161 

7  49  53.02 

Sat. 

20 

7  59  54.92 

9.995 

20  35  44.6  1    38.47 

6     5.34 

0.139 

7  53  49.58 

SUN. 

21 

8    3  54.54 

9.973 

20  24  10.8     39.34 

6     8.40 

0.116 

7  57  46.14 

Moo. 

22 

8    7  53.62 

9.949 

20  12  16.4   -30.19 

6  10.92 

0.093 

8     1  42.70 

Tues. 

23 

8  11  52.14 

9.936 

20    0     1.7,    31.04 

6  12.89 

0.070 

8     5  39.25  1 

Wed. 

24 

8  15  50.08 

9.903 

19  47  26.9      31.87 

6  14.28 

0.047 

8    9  35.80  ; 

Thur. 

25 

8  19  47.45 

9.879 

19  34  32.3    -33.69 

6  15.09 

0.033 

8  13  32.36  1 

FrkL 

26 

8  23  44.24 

9.855 

19  21   18.1      33.49 

6  15.32 

0.001 

8  17  28.92  1 

SaU 

27 

8  27  40.44 

9.830 

19     7  44.7 '    34.39 

6  14.96 

0,036 

8  21  25.48  , 

SUN. 

28 

8  31  36.05 

9.805 

18  53  52.3   -35.0*3 

6  14.01 

0.05! 

8  25  22.04  I 

Moo.     29 

8  35  31.05 

9.779 

18  39  41.2      35.85 

6  12.46 

0.077 

8  29  18.59 

Tues.    30 

8  39  25.44 

9.754 

18  25  11.6      36.61 

6  lo.ao 

O.I(nf 

8  33  15.14  1 

Wed.  1 31 

8  43  19.21 1    9.7tt8 

18  10  23.9  !    37.36 

6    7.51 

0A2S 

8  37  11.70  ; 

iThur.  32 

8  47  12.36!    9.7(W 

N.  17  55  18.4   -38.09 

6     4.10 

0.154 

8  41     8.26  1 

•ign  —  pretsed  to  the  booriy 
lecreMinf. 

my  be  Mtamed  the  wune  as  thi 
QhftDffe  of  deolinAUon  indioetea 

kt  for  eppftrent  n 
tliAt  north  deell 

oon. 

illAtiOIW 

DUL  for  1  hoar,     ■ 
4.9-Ji365.        1 
(Table  m.)        1 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

1 

•g 

1 

Logarithm 

of  the 

Badlna  Teotor 

of  the 

Barth. 

Dtfffor 
IHoor. 

HMaTime 

of 

StdorealKoon. 

TBins  LONOirmn. 

DUr.  for 
IHoor. 

LATITUDE. 

X 

A' 

1 
2 
3 

182 
183 
184 

99°  46  3l!o 

100  43  43.8 

101  40  56.4 

46  22,6 
43  35.2 
40  47.6 

143.04 
143.03 
143.02 

+  0"09 
0.19 

0.27 

0.0072299 
0.0072298 
0.0072263 

+  0.3 

-  0.7 

1.7 

h      m       • 

17  18  1445 
17  14  18.53 
17  10  22.62 

4 
5 
6 

185 
186 
187 

102  38    8.7 

103  35  20.9 

104  32  32.9 

37  69.8 
35  11.8 
32  23.6 

143.01 
143.00 
14.3.00 

+  0.81 
0.32 
0.30 

0.0072210 
0.0072136 
0.0072041 

-2.7 
3.6 
4.4 

17    6  26.71 
17    2  80.80 
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9.1384 

22  41  28.1  , 

1.643 

'  34  . 

4  43    4.51 

9UM65 

N.19  33  39.3 

6.943 

34 

«  ^n  43.72  1 

9.1397 

N.22  43    3.4 

1.535 
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XI. 


OBBBISWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AftoetMion. 

Dlff.  for 
IMinnto. 

Deolination. 

Dlff.  for 
IMinnte. 

Sour. 

RiKhtAsoeiMion. 

DifEfor 
IMiunte. 

Dlff.  for 
1  Minute. 

THl 

jnsDi 

LT  25. 

SATURDAY  27. 

b     m      s 

B 

0          r         II 

// 

b    m      H 

■ 

O          /          // 

0 

6  22  43.72 

2.1397 

N.22  43    3.4 

1.535 

0 

8    6    3.16 

9.1477 

N.21  51  50.4 

3Ui65 

J 

6  24  .52.14 

3.1409 

22  44  32.3 

1.498 

1 

8    8  12.00 

9.1468 

21  48    7.3 

3.779 

2 

6  27    0.63 

3.1491 

22  45  54.8 

1.391 

2 

8  10  20.78 

2.1458 

21  44  17.8 

3.878 

3 

6  29    9.19 

3.1439 

22  47  10.8 

1.914 

3 

8  12  29.50 

9.1448 

21  40  22.0 

3.983 

4 

6  31   17.82 

3.1443. 

22  48  20.4 

1.107 

4 

8  14  38.16 

9.1437 

21  36  19.9 

4.088 

5 

6  33  26.51 

3.1454 

22  49  23.6 

1.000 

5 

8  16  46.75 

9.1497 

21  32  11.5 

4.193   1 

6 

6  35  a5.27 

3.146r. 

22  50  20.4 

0.899 

6 

8  18  55.28 

9.1416 

21  27  56.8 

4.298   i 

7 

6  37  44.09 

3.1475 

22  51    10.7 

0.784 

7 

8  21     3.74 

9.1404 

21  23  35i^ 

4.409 

8 

6  .39  52.97 

9.1484 

22  51  54.5 

0.676 

8 

8  23  12.13 

9.1399 

21   19    8.6 

4.505   1 

9 

6  42    1.90 

3.1499 

22  52  31.8 

0Ji67 

9 

8  25  20.45 

9.1380 

21   14  35.2 

4.608  1 

10 

6  44  10.88 

3.1501 

22  53    2.6 

0.459 

10 

8  27  28.6J) 

9.1367 

21     9  55.6 

4.719  1 

11 

6  46  19.91 

3.1509 

22  5.3  26.9 

0.351 

11 

8  29  m,S6 

9.1355 

21     5    9.8 

4.815  ' 

12 

6  48  28.99 

2.1517 

22  .53  44.7 

0.949 

12 

8  31  44.95 

9.1349 

21     0  17.8 

4.917   , 

13 

6  .50  38.11 

3.1594 

22  .53  56.0 

0.133 

13 

8  3:5  .52.i)6 

9.1398 

20  55  19.7 

5.019   1 

]4 

6  .52  47.27 

9.1531 

22  54    0.7 

+  0.094 

14 

8  36    0.88 

9.1313 

20  50  1.5.5 

5.121 

15 

6  54  56.48 

9.1537 

22  53  58.9 

-0.084 

15 

8  38    8.7i^ 

9.1999 

20  45    5.2 

5.929 

16 

6  57    5.72 

9.1549 

22  53  50.6 

0.193 

16 

8  40  16.47 

2.1985 

20  39  48.9 

5.322 

17 

6  59  14.99 

9.1547 

22  53  35.7 

0.309 

17 

8  42  24.14 

9.1971 

20  34  26.5 

5.423 

18 

7     1  24.29 

9.1559 

22  .53  14.3 

0.419- 

18 

8  44  31.72 

2.1255 

20  28  58.1 

.•i.593 

19 

7    3  a3.62 

9,1557 

22  52  46.3 

0.591 

19 

8  46  3JK20 

9.1239 

20  23  23.7 

5.693 

20 

7    5  42.97 

9.1560 

22  52  11.8 

0.630 

20 

8  48  46..59 

9.1994 

20  17  43.3 

5.722 

21 

7    7  52.34 

9.1563 

22  51  30.7 

0.740 

21 

8  .50  .5:^.89 

9.1908 

20  11  .57.0 

5.891 

22 

7  10     1.73 

9.1566 

22  .50  43.0 

0.849 

22 

8  53     1.09 

9.1199 

20    6    4.8 

5.919 

23 

7  12  11.14 
PI 

9.1569 

aiDA^ 

N.22  49  48.8 
26. 

0.958 

23 

8  55    8.19 
SI 

9.1178 

INDAl 

N.20    0    6.7 

r  28. 

6.017 

0 

7  14  20.56 

9.1571 

N.22  48  48.0 

1.067 

0 

8  57  15.20 

2.1160 

N.19  54    2.8 

6.114 

1 

7  16  29.99 

9.1579 

22  47  40.7 

1.177 

1 

8  .59  22.1 1 

9.1143 

19  47  53.0 

6J311 

2 

7  18  39.43 

9.1573 

22  46  26,8 

1.987 

2 

9     1  28.91 

9.1195 

19  41  37.5 

6.307 

3 

7  20  48.87 

9.1573 

22  45    6.3 

1.396 

3 

9    3  35.61 

9.1108 

19  35  ia2 

6.403 

4 

7  22  58.31 

9.1573 

22  43  39.3 

1.505 

4 

9    5  42.21 

9.1091 

19  28  49.1 

6.498 

5 

7  25    7.75 

2.1573 

22  42    5.7 

1.615 

5 

9    7  48.70 

9.1073 

19  22  ia4 

6.583 

6 

7  27  17.19 

9.1579 

22  40  25.5 

1.724 

6 

9    9  .55.09 

9.1056 

19  15  38.0 

6.688 

7 

7  29  26.62 

9.1571 

22  38  38.8 

1.833 

7 

9  12     1.37 

2.1038 

19    8  53.9 

6.781 

8 

7  31  36.04 

9.1.'^ 

22  36  4.5.() 

1.949 

8 

9  14    7.,54 

9.1090 

19    2    4.2 

6.874 

9 

7  33  45.45 

9.1566 

22  34  45.8 

9.051 

9 

9  16  13.61 

9.1009 

18  55    9.0 

6.967 

10 

7  35  54.84 

9.1563 

22  32  39.5 

9.159 

10 

9  18  I9..57 

9.0984 

18  48    8.2 

7.059 

11 

7  38    4.21 

9.1560 

22  30  26.7 

9.967 

11 

9  20  25.42 

9.0966 

18  41     1.9 

7.150 

12 

7  40  13.56 

9.1557 

22  28    7.4 

9.376 

12 

9  22  31.16 

9.0947 

18  33  50.2 

7.941 

13 

7  42  22.8J) 

9.1553 

22  25  41.6 

9.485 

13 

9  24  36.79 

9.0929 

18  26  33.0 

7.339 

14 

7  44  32.19 

9.1548 

22  23    9.2 

9.594 

14 

9  26  42.31 

9.0910 

18  19  10.4 

7.499 

15 

7  46  41.46 

9.1543 

22  20  30.3 

9.703 

15 

9  28  47.71 

9.0891 

18  11  42.3 

7.519 

16 

7  48  50.70 

9.1537 

22  17  45.0 

3.809 

16 

9  30  .53.00 

9,0879 

18    4    8.9 

74100 

17 

7  50  59.90 

9.1531 

22  14  .53.2 

2.917 

17 

9  32  58.18 

9.0853 

17  56  30.3 

7.688 

18 

7  .53    9.07 

9.1595 

22  11  54.9 

3.095 

18 

9  a5    3.24 

9.n*'34 

17  48  46.4 

7.77«  ' 

19 

7  .55  18.20 

9.1518 

22    8  50.2 

3.132 

19 

9  37    8.19 

9.08I6 

17  40  57.2 

7.869 

20 

7  57  27.29 

9.1511 

22    5  3J).I 

3.239 

20 

9  39  13.a3 

2.0797 

17  33    2.9 

7.948 

21 

7  59  36.33 

9.1503 

22    2  21.5 

3.346 

21 

9  41   17.75 

9.0778 

17  25    3.4 

8.034   ' 

22 

8     1  45.33 

9.1495 

21  58  .57.5 

3.4,53 

22 

9  43  22.36 

9.0759 

17  16  58.8 

8.119   1 

23 

8    3  54.27 

9.1486 

21  ,55  27.1 

3.559 

23 

9  45  26.86 

2.0740 

17    8  49.1 

8.903 

24 

8    6    3.16 

9.1477 

N.21  51  50.4 

3.665 

24 

9  47  31.24 

2.0721 

N.17    0  34.4 

8.987 

XII. 
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" 

-- 

1 

GBEENWICn  MEAN  TIME. 

i 

1 

1 

THE  MOON\S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hmir. 

1 

1 

1 

DIff.  for 
1  Minuta. 

DecUniOioii. 

WIT  for 
1  llinnte. 

Hour. 

Diff.  for 
1  Minnte. 

t               i 

DtfM^linAlInn       i  THff.  for 

1 

! 

1 

MONDA^ 

V^  29. 

1 
WEDNESDAY  31. 

b     m      • 

8 

O           «          It 

n 

b     ni      H 

• 

OS.                     ,1 

0 

9  47  31^4 

%fmi 

N.17    0  34.4 

8.987 

0 

11  25    2JK) 

9.0009 

N.  8  .59  20.8      11.489  i 

1 

9  4!>  a'iJSI 

%.(rm 

16  52  14.7 

6.370 

1 

11  27    2J>3 

9UM09 

8  47  .50.4       11.531  ' 

'2 

9  51  3J>.(i6 

9.0883 

16  43  .50.0 

8.453 

2 

11  29    2.{)2 

1.0006 

8  :Ui  17.1 

11.579 

,     3 

9  53  4a70 

9.0664 

16  35  20.3 

8J>35 

3 

11  31     2.87 

1.0068 

8  24  40i) 

11X96. 

'     4 

9  55  47.(3 

9U)646 

16  2(>  45.8 

8.616 

4 

II  .33    2.78 

1.9069 

8  13    2.0 

11.671 

5 

9  57  51.45 

9^1697 

16  18    6.4 

8.607 

5 

11  35    2.66 

1.9977 

8     1  20.4 

11.715   , 

« 

9  5J»  55.15 

9.0608 

16    9  22.2 

8.776 

6 

11  .37    2.51 

1.0079 

7  49  .36.2 

11.750 

7 

10     1  58.74 

9.0589 

16    0  ;«.3 

8.8K> 

7 

11  .39    2.33 

1J)068 

7  .37  49.3  '     1I.WJ  ' 

^ 

10     4     2.22 

9.0571 

15  51  3IU> 

8.934 

8 

11  41     2.13 

1.9064 

7  25  .59.8  ;     11.846 

9 

10    (i    5.5() 

9Utfft9 

15  42  41.2 

9.019 

9 

II  43     1.90 

1.9960 

7  14     7.8       ii.ft87  ' 

10 

10     8     8.a5 

9U)534 

15  .33  38.1 

0.080 

10 

11  45     1.(^5 

1.9057 

7    2  1.3.4       ii.9ir7 

11 

10  10  12.00 

9U)5I6 

15  24  30.5 

9.165 

11 

II  47     1.3J) 

1.0055 

6  .50  16.6  !     11.967 

12 

10   12  15.04 

9.0496 

15  15  18.3 

0.941 

12 

11  49     l.lj 

1.0953 

6  .38  17.4 

194107 

13 

10  14  I7i>7 

9UH8D 

15    6     1.6 

0JI6 

13 

11  51     0.82 

IJUQbl 

6  26  1.5.8 

194)45 

14 

10  16  20.80 

9.0469 

14  .56  40.4 

9J391 

14 

11  53    0..52 

1.9050 

6  14  12.0 

194IW  ' 

1   ^^ 

10  18  23.52 

9.0445 

14  47  14.7 

0.465 

15 

11  55    0.22 

1.0950 

(i    2    6.0 

19.118  j 

'   16 

10  20  2(114 

9.0497 

14  tr7  44.6 

0J>38 

16 

1 1  .56  59.92 

1.9050 

5  49  .57.8 

19.155  ! 

17 

10  22  28.a5 

9.0410 

14  28  10.2 

0310 

17 

11  .58  59.(>2 

1.0050 

5  :J7  47.4 

19.191    , 

18 

10  24  3I.0(; 

94K»n 

14  18  31.4 

0.689 

18 

12    0  59.32 

1.0951 

5  25  34.9      19.935 

19 

10  2<»  .33.37 

9U)Q76 

14    8  48.4 

0.759 

19 

12    2  59.0:1 

1.9959 

5  13  20.4  :     19.959  , 

20 

10  28  35J>8 

9.0350 

13  59     1.2 

0.899 

20 

12    4  58.75 

1.9055 

5      1      3J);      19.291 

21 

10  30  37.68 

9U»43 

13  49    9.7 

0.809 

21 

12    6  58.49 

1.9058 

4  48  4.5.5       19.3d? 

•  22 

10  .32  39.(59 

9U097 

13  39  14.1 

0.961 

22 

12    8  .58.25 

1.0961 

4  ;J6  25.3  !     I9JB9  1 

.« 

10  .34  41.60 

9X910 

N.13  29  14.4 

10.098 

23 

12  10  58.02 

1.9064 

N.  4  24    .3.3  '     19.3m  1 

1 

\ 

TUESDA 

Y  30. 

THURSDAY,  AUGUST  1. 

0 

,    10  36  43.41 

9.0904 

N.I3  19  10.7 

\0M& 

0 

12  12  .57.81 

1.9968 

N.  4  1 1  31L5  '     19.419  . 

1 

1    10  38  45.13 

9UI979 

13    9    3.0 

10.169 

- 



_   -  —  - 

'     2 

10  40  4(S.7« 

9.6963 

12  58  51.3 

10.998 

3 

10  42  48.29 

9.0940 

12  48  a5.(J 

10.903 

4 

'     10  44  49.74 

12  38  16.1 

10.357 

5 

.     10  46  51.10 

9.0990 

12  27  52.8 

10.491 

PHASES 

OP  TUB  MOON.            II 

6 

,     10  48  52;i8 

9.0906 

12  17  25.6 

10.484 

' 

7 

10  50  .5:1.57 

9.0199 

12    6  .54.7 

10.546 

. 

8 

,    10  52  54.()8 

9.0170 

11  56  20.1 

10.607 

d        b        in 

» 

10  M  55.71 

9U)1G5 

11  45  41.8 

10.668 

]>  Fir8t  Quarter.     .  Jiilv      5     17    .5a7        ll 

10 

10  56  56.6(; 

9.0I&9 

11  34  5i).!) 

10.797 

II 

.     10  58  57.54 

9.0140 

11  24  14.5 

10.706 

( 

3  Full  Moon 

.        .       . 

.     12      9       1.7        ' 

12 

II     0  5HJV1 

9.0198 

11   13  2.5.6 

10.844 

< 

[    Lnst  Quarter .     .     . 

.     19      7    44.9 

13 

i     1 1     2  59.07 

9U»I16 

11     2  33.2 

10.909 

( 

1  New  Moon 

.    27     12      0.5 

14 

II     4  59.73 

9U>104 

10  51  .37.3 

10.950 

15 

IC 

11     7    0.31 
1     II     9    0.83 

9.0009 
9Um9 

10  40  38.1 
10  29  35.6 

11.014 
11.060 

-  -- 

— '. 

—       — -._ 

_ 

1 

17 

II  11     1.29 

9Mm 

10  18  29.8 

11.194 

A       h                  1 

18 

,    II   13     1.69 

9UKM9 

10    7  20.7 

11.178 

< 

[    Perij^ee  .     . 

.    .  July     11     13.5                ll 

111 

11   15    2.03 

9.0069 

9  5(i    8.4 

11.9^1 

< 

r   Apogee.     . 

.    24      3.7 

20 

11   17    2.31 

9.0049 

9  44  5:10 

11.983 

21 

1    II   19    2J)3 

ijomo 

9  .33  .34.5 

11.334 

23 

II  21     2.70 

9aMI94 

9  22  I2.!» 

11.385 

1 

23 

II  23    2Ji2 

9UN)I7 

9  10  4H.3 

ii.4:m 

■ 

24 

II  25    2iK) 

9UM0O 

N.  8  59  20.8 

II.4H3 
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GBBBNWIOH  MEAlf  TIME. 

LUNAB  DISTANCES. 

S 

Name  Mid  Direotton 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 
of 
Diir. 

Vlh. 

P.  L. 
of 

Diir. 

IXh. 

P.L. 
of 

Diir. 

1 

Sun 

W. 

3l25'41 

3314 

35  49  36 

3306 

3f  13  40 

3300 

3l37'55 

3909 

Spica 

E. 

68  20  59 

3001 

66  50  48 

9906 

65  20  29 

9960 

63  50    3 

9063 

Antares 

E. 

114  15  22 

3004 

112  45  14 

9097 

111   14  57 

9960 

109  44  30 

9961 

2 

Sun 

W. 

45  41  14 

3940 

47    6  25 

3910 

48  31  47 

3931 

49  57  20 

3990 

Spica 

E. 

56  15  58 

9058 

54  44  45 

9946 

53  13  24 

9030 

51  41  55 

9039 

Antares 

E. 

102    9  46 

9030 

100  38  17 

9931 

99    6  37 

9091 

97  34  45 

9919 

3 

Sun 

W. 

57    8    7 

3168 

58  34  55 

3156 

60     1  57 

3144 

61  29  13 

3133 

Saturn 

W. 

20  29  12 

9884 

22    1  51 

9870 

23  34  48 

9857 

25    8    2 

9845 

Spica 

E. 

44    223 

9000 

42  30    4 

9804 

40  57  38 

9868 

39  25    4 

9863 

Antares 

E. 

89  52  22 

9809 

88  19  14 

9668 

86  45  53 

9849 

85  12  19 

9831 

JUPITSR 

E. 

113  29  4! 

9783 

111  54  51 

9779 

1 10  19  46 

9761 

108  44  27 

9750 

4 

Sun 

W. 

68  49  19 

3068 

70  18    8 

3064 

71  47  14 

3040 

73  16  37 

3096 

Saturn 

W. 

32  58  20 

9770 

34  33  15 

9706 

36    8  28 

9753 

37  43  58 

9738 

Regulus 

W. 

23  29    8 

9777 

25    4    6 

9760 

26  39  27 

9743 

28  15  10 

9795 

Spica 

E. 

31  40  52 

9800 

30    7  53 

9860 

28  34  55 

9673 

27    2     1 

9878 

Ajitares 

K. 

77  20  48 

9779 

75  45  44 

9760 

74  10  24 

9747 

72  34  47 

9736 

Jupiter 

E. 

100  44    9 

9609 

99    7  18 

9670 

97  30  10 

9666 

95  52  45 

8653 

5 

Sun 

W. 

80  48    6 

9050 

82  19  21 

9035 

83  50  56 

9010 

a-i  22  51 

8909 

Saturn 

W. 

45  46  n 

9666 

47  2:3  36 

9658 

49    1  21 

9637 

50  39  26 

9031 

Regulus 

W. 

36  19  16 

9645 

37  57  10 

9090 

39  35  26 

9619 

41  14    4 

8506 

Antares 

E. 

64  32  30 

9670 

62  55  10 

9657 

61  17  33 

9644 

59  39  38 

0631 

Jupiter 

E. 

87  41    6 
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9989 

34  31  37 

9984 

36  18  29 

8948 

JoPtTKE 

E. 

39    336 

9153 

37  13  57 

9139 

35  23  57 

9198 

33  33  37 

9118 

aAqiiihtt 

E. 

68  27  44 

9061 

66  57    8 

9969 

65  26  42 

3001 

63  56  30 

3014 

9 

Spica 

W. 

45  20  20 

9159 

47  10    0 

9137 

49    0    2 

8194 

50  50  25 

8111   1 

JmnrsE 

E. 

24  17    6 

9053 

22  24  55 

9044 

20  32  29 

9034 

18  39  48 

9098 

aAqmht 

E. 

56  31     5 

3137 

55    3  40 

3175 

53  37     1 

3990 

52  11  15 

3971 

Fomalhaut 

E. 

86  22  35 

9981 

84  36    7 

9971 

82  49  25 

9988 

8J     2  30 

8856* 

124 


JULY,    1889. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAE  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

"Si 

N«me  Mid  Direotion 

Noon. 

of 

llPu 

of 

VP> 

of 

IXh. 

of 

10 

of  Object. 

Diff. 
9090 

DIff. 
9088 

Diir. 

Diff. 
9069 

Spicn 

W. 

52  41     7 

O         1       tt 

54  32    7 

56  23  24 

9079 

5^  14  56 

a  Aqiiilie 

E. 

50  46  30 

3330 

49  22  53 

3396 

48    0  32 

3473 

46  39  :« 

3560 

Fomnlhaut 

E. 

79  15  24 

9949 

77  28    9 

9943 

75  40  45 

9939 

73  53  15 

9935 

a  Pegasi 

E. 

95  54  48 

9454 

94  12  30 

9443 

92  2i»  57 

9435 

90  47  12 

9427 

U 

Spica 

W. 

67  35  43 

9037 

69  28  20 

9033 

71  21     3 

9030 

73  13  51 

9097 

Antares 

W. 

22  19  31 

9949 

24    6  46 

9910 

25  54  58 

9180 

27  43  55 

9157    , 

Fomnlhaut 

E. 

64  55  13 

9940 

63    7  45 

9945 

61  20  24 

99S9 

59  33  14 

9961 

1  oePe^si 

j 

E. 

82  11  26 

9419 

80  28    8 

9413 

78  44  52 

9417 

77     1  41 

9199 

12 

Spicn 

W. 

82  38  18 

9099 

84  31     7 

9039 

86  23  52 

9035 

88  16  31 

9040 

Antnres 

W. 

36  55  38 

9094 

38  46  46 

9089 

40  38    2 

9086 

42  29  23 

9085 

Fomnlhaut 

E. 

50  41  42 

9338 

48  56  38 

9369 

47  12    9 

3389 

45  28  18 

9419 

Of  Pegnsi 

E. 

()S  28  28 

9475 

m  46  40 

9499 

65    5  16 

9519 

63  24  19 

9533 

13 

Antnres 

W. 

51  45  5(J 

9098 

53  36  59 

9104 

55  27  52 

9111 

57  18  34 

9119 

Jupiter 

W. 

28  57    8 

9009 

30  50  29 

9017 

32  43  37 

9096 

.34  36  30 

9037 

Fotiiiilliniit 

E. 

37    2    8 

9651 

35  24  22 

9719 

;w  48    8 

9798 

32  13  37 

9889 

«  P«*j(jiHi 

E. 

55    8  21 

9687 

53  31  23 

9797 

51  55  19 

9779 

50  20  15 

9893 

o  AriPtiH 

E. 

fH>  18  38 

9186 

94  29  50 

9194 

92  41    14 

9904 

90  52  52 

9914 

14     Ant»ii-o8 

W. 

66  28  37 

9171 

68  17  48 

9184 

70    6  40 

9197 

71  55  12 

9911 

Jupiter 

W. 

43  56  41 

9096 

45  47  46 

9110 

47  38  30 

9194 

49  28  53 

9138 

Of  Ariet'iR 

E. 

81  55  13 

9978 

80    8  41 

9994 

78  22  J« 

9309 

76  36  46 

9396 

Venus 

E. 

111  30  52 

9497 

109  47  56 

9449 

108    5  21 

9458 

106  23    8 

9473 

1  AMohnrnn 

E. 

1 12  57  37 

9133 

111     7  28 

9146 

109  17  :» 

9160 

107  28  11 

9175 

15     Antares 

W. 

80  52  25 

9989 

82  38  41 

9305 

84  24  33 

9399 

86  10    1 

9339 

Jupiter 

W. 

58  a5    2 

9918 

60  ^^    3 

9935 

62  10  3$) 

9959 

63  57  49 

9970 

a  AqiiilflP 

W. 

43  23  12 

3957 

44  35  34 

3867 

45  49  27 

3790 

47    4  40 

3799 

1  a  Arietifl 

E. 

67  54  2!) 

9494 

Oiy   11  28 

9445 

64  28  58 

9468 

62  47    0 

9499 

1  Venus 

E. 

97  57  51 

9561 

m  18    2 

9579 

94  38  38 

9598 

92  59  40 

9617 

1  Ald«)baran 

E. 

98  26  37 

9954 

96  39  30 

9979 

94  52  49 

9980 

93    633 

9907 

l()     Jupiter 

W. 

72  47    7 

9360 

74  31  39 

9379 

76  15  44 

9397 

77  59  23 

9416 

aAqiiilie 

W. 

53  a5  54 

3497 

54  5!i  22 

3470 

56  17  20 

3446 

57  38  45 

3497 

a  Arietis 

E. 

54  25  46 

9693 

52  47  22 

9659 

51    9  :J8 

9683 

49  32  35 

9714 

Aldebaran 

E. 

84  21  44 

9398 

82  38    6 

9416 

80  54  54 

9435 

79  12    9 

9453 

Venus 

E. 

84  51  25 

9716 

a3  15    6 

9737 

81  39  15 

9757 

80    3  51 

9777 

Sun 

E. 

130  2<J  19 

9703 

128  49  43 

9793 

127  13  34 

9743 

125  37  51 

9763 

17 

Jupiter 

W. 

m  31    0 

9509 

88  12     1 

9597 

89  52  37 

9545 

91  32  47 

9564 

nt  AqiiilflB 

W. 

(54  30     1 

3376 

r>5  52  45 

3379 

67  15  33 

3779 

68  38  22 

3379 

ft  Arietifl 

E. 

41  38  34 

9900 

40    6  15 

9944 

38  34  52 

9991 

37    4  28 

3043    , 

Aldelmrnn 

E. 

70  44  58 

9547 

69    4  50 

9566 

67  25    8 

9585 

65  45  52 

9009 

Venus 

E. 

72  13  28 

9880 

70  40  43 

9899 

69    8  23 

9990 

67  36  29 

9939 

Hun 

E. 

117  45  53 

9863 

116  12  47 

9883 

114  40    7 

9903 

113    7  52 

9993 

18  ,  Jupiter 

W. 

IW  47  29 

9659 

101  25  14 

9668 

ia3    2  37 

9685 

104  39  37 

2701    1 

1  aAqnilae 

W. 

75  31  49 

3394 

76  54  12 

3401 

78  16  27 

3410 

79  38  32 

3490   , 

,  FoitiiilhatU 

W. 

40    8  11 

3170 

41  34  5(; 

3158 

43     1  5<? 

3148 

44  29    7 

3141    i 

Aldebaran 

E. 

57  35  37 

9699 

55  58  46 

9708 

54  22  17 

9795 

52  46  11 

9749   I 

XVI. 


JULY,    1889. 


125 


GREENWICH  MEAN  TIME, 

LUNAB  DISTANCES. 

1 

il^ 

P.L. 

P.L. 

P.L. 

P.L. 

10 

ofOI0*«t. 

Midnight. 

of 
Diff. 

9061 

XVb. 

of 
Dift 

xvmb. 

of 
Diff. 

9048 

XXIb^ 

6^  43  14 

of 
Dllt 

9049 

Spka 

W. 

60    6  43 

O           t        II 

61  58  43 

9063 

63  50  54 

<k  Aquils 

E. 

45  20  20 

3660 

44    2  49 

3779 

42  47  18 

3909 

41  34    0 

4049 

Fooinlhaut 

£. 

72    5  40 

9933 

70  18    2 

9933 

68  30  24 

9934 

66  42  47 

9936 

aPegasi 

E. 

89    4  16 

9491 

87  21  11 

9417 

85  38    0 

9413 

83  54  44 

9419 

II 

Spica 

W. 

75    6  43 

9096 

76  59  Va 

9096 

78  52  31 

9096 

80  45  25 

9096 

Aulares 

W. 

29  33  28 

9137 

31  23  .30 

9199 

33  13  56 

9II0 

35    4  40 

9101 

ForoaJbaut 

E. 

57  46  17 

9979 

55  59  36 

9985 

.54  13  14 

9310 

52  27  15 

9318 

aPegaai 

E. 

75  18  38 

9499 

73  35  45 

9438 

71  53    4 

9448 

70  10  .37 

9460 

!  ri 

8  pica 

W. 

90    9    3 

9045 

92     1  27 

9059 

S«  53  41 

9068 

95  45  45 

9066 

AiiCareit 

W. 

44  20  44> 

90tt 

46  12    9 

9086 

48    3  29 

9080 

49  54  45 

9099 

Fomalluiut 

E. 

43  45  II 

9456 

42    2  .54 

9494 

40  21  33 

9540 

38  41  15 

9591 

a  Pegasi 

E. 

61  43  52 

9566 

60    3  59 

9585 

58  24  43 

9615 

56  46    9 

9640 

VA 

Aatan*if 

W. 

.59    9    4 

9198 

(iO  59  20 

9137 

62  49  22 

9148 

64  39    8 

9159 

inriTER 

W. 

36  29    7 

9047 

38  21  28 

9059 

40  13  31 

9070 

42    5  16 

9083 

FomaJliaut 

E. 

30  41     4 

9906 

29  10  46 

3191 

27  43    2 

3970 

26  18  15 

3447 

a  Pega»i 

E. 

48  46  17 

9tr78 

47  13  30 

9939 

45  42     1 

3007 

44  II  57 

3089 

«  ArietiH 

E. 

89    4  45 

9995 

87  16  54 

9937 

85  29  21 

9940 

83  42    7 

9963 

1 

u 

An  tares 

W. 

73  43  2?^ 

9995 

75  31   13 

9340 

77  18  41 

9956 

79    5  45 

1 
9979 

JuriTER 

W. 

51   18  54 

9153 

53    8  32 

9160 

54  57  46 

9185 

56  46  36 

9901 

a  Ariedfei 

E. 

74  51  24 

9344 

73    6  28 

9363 

71  22    0 

9389 

6938    0 

9403 

Vbhus 

K. 

104  41  17 

9480 

102  59  49 

9507 

101    18  45 

9SS5 

99  38    6 

9549  1 

Aldebaran 

E. 

105  39    6 

9190 

103  50  24 

9906 

102    2    5 

9991 

100  14    9 

9937  1 

15 

AnCarev 

W. 

87  55    4 

9357 

85)  .39  41 

9375 

91  %\  51 

9394 

93    7  .35 

9419  1 

1   JortTER 

W. 

65  44  3;} 

9987 

67  30  51 

9305 

69  16  43 

9394 

71     2    8 

9349 

1  Acfiiilie 
a  Anet'w 

W. 

48  21     4 

3663 

49  ;w  .30 

3611 

50  56  52 

3567 

52  16    2 

3599 

E. 

61     5  35 

9516 

59  24  44 

9541 

.57  44  28 

9567 

56    4  48 

9595 

VEffUS 

E. 

91  21     8 

9636 

m  43    2 

9656 

88    523 

9676 

86  28  11 

9095  1 

AltlelMunn 

E. 

91  20  43 

9394 

8l>  .35  19 

9349 

87  50  21 

9360 

86    5  49 

9379  1 

1 

16 

iuPITBR 

W. 

79  42  :« 

9434 

81  25  21 

9463 

a3    7  40 

9479 

84  49  ;« 

9490  , 

a  Aqiiile 

W. 

59    0  31 

3411 

60  22  35 

3399 

61  44  .5:) 

3388 

63    7  23 

3381    \ 

a  Arietis 

E. 

47  56  14 

9748 

MS  20  ;w 

9783 

44  45  48 

9890 

43  II  46 

9809 

AlfielNiraii 

E. 

77  29  50 

94T9 

75  47  58 

9491 

74    6  32 

9510 

72  25  .32 

9598 

Vknus 

E. 

78  28  .53 

9796 

76  54  22 

9818 

75  20  18 

73  46  40 

9«i9 

StJ5 

£. 

124    2  .35 

9783 

122  27  45 

9804 

120  53  22 

9894 

1 19  19  25 

9843 

17 

JimTKR 

W. 

93  12  .32 

9581 

94  51  53 

9599 

IHJ  30  49 

9617 

98    9  21 

9635  . 

a  Aqiiilas 

W. 

70     1   l] 

3373 

71  2:J  58 

3377 

72  46  41 

3389 

74    9  18 

3387 

a  Arietis 

E. 

.35  a5    8 

3008 

.34    6  .56 

3158 

32  .39  57 

3995 

31   14  17 

3300' 

AldelMiran 

E. 

64    7    0 

9690 

62  28  :J2 

9638 

60  50  21» 

9657 

59  12  51 

9675   ! 

Ve5U9 

E. 

66    5    0 

9959 

(>4  :tt  .56 

9979 

(W    3  17 

9998 

61  33    2 

3018 

Hoir 

E. 

111  36    2 

9949 

no    4  37 

9969 

108  33  36 

9961 

107    2  59 

9Uy9  , 

1 

18 

itrnTKE 

W. 

106  16  15 

9717 

107  52  32 

9733 

109  28  28 

9718 

III     4     4 

1 
9763 

aAqufUe 

W. 

81     0  26 

3430 

82  22    9 

3440 

83  43  40 

3459 

85    4  58 

3163   ! 

Fomalhaut 

W. 

45  56  27 

3135 

47  23  54 

3139 

48  51  25 

3130 

50  18  58 

3199 

Aldebttran 

E. 

51  10  27 

9750 

49  35    5 

9775 

48    0    4 

9791 

46  25  24 

9W6  ^ 

1 

1 
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GEBENWIOH  MEAN  TIMB. 

LUKAB  DISTANCES. 

NameMidDirMtlon 
ofOlideei. 

Noon. 

P.L. 
of 

Dlff. 

ithu 

P.L. 
of 
Diir. 

Vlh. 

P.L. 
of 

DHL 

IXk. 

P.L. 
of 
Dwr. 

18 

Venus 

E. 

60    3  11 

3036 

5I33  4^ 

3055 

5/    43g 

3078 

55  35  55 

3001 

Sun 

E. 

105  32  45 

3016 

104    2  54 

3036 

102  33  26 

3055 

101    4  21 

3073 

19 

aAquile 

W. 

86  26    3 

3476 

87  46  54 

3480 

89    7  30 

8509 

90  27  52 

3516 

Fomalhaut 

W. 

51  46  32 

3130 

53  14    5 

3139 

54  41  36 

3134 

56    9    4 

3138 

Aldebaran 

E. 

44  51    4 

98B1 

43  17    3 

9636 

41  43  22 

9851 

40  10    0 

9805 

Vewus 

E. 

48  17  45 

3177 

46  51    8 

3193 

45  24  50 

3906 

43  58  50 

3993 

Suit 

E. 

93  44  10 

3155 

92  17    7 

3171 

90  50  23 

3187 

89  23  58 

3909 

20 

Fomalhaut 

W. 

63  25  14 

3160 

64  52  11 

3165 

66  19    2 

3170 

67  45  47 
53  14  41 

3176 

aPesaai 
AldetMiran 

W. 

49  21    8 

3861 

50  38  37 

3630 

51  56  29 

3691 

3605 

E. 

82  27  37 

S039 

30  55  59 

9945 

'  29  24  37 

9958 

27  53  31 

9960 

Venus 

E. 

3653    9 

3893 

35  28  49 

3305 

34    4  43 

3318 

32  40  52 

3390 

Sun 

E. 

82  16    6 

3960 

80  51   18 

3989 

79  26  45 

3903 

78    2  25 

3305 

21 

Fomalhaut 

W. 

74  57  52 

3903 

76  23  58 

3900 

77  49  57 

3914 

79  15  50 

3918 

a  Pegasi 

W. 

59  49  27 

3547 

61     8  59 

3539 

62  28  40 

3533 

63  48  28 

3596 

Venus 

E. 

25  44  46 

3381 

24  22    8 

3390 

22  59  40 

3308 

21  37  21 

3407 

Sun 

E. 

71    3  55 

3354 

69  40  46 

3364 

68  17  48 

3379 

66  54  59 

3379 

22 

Fomalhaut 

W. 

86  23  51 

3949 

87  49  11 

3946 

89  14  26 

3960 

90  39  36 

3954 

aPepisi 
a  Anetis 

W. 

70  28  59 

3504 

71  49  19 

3500 

73    9  43 

3407 

74  30  10 

3496 

W. 

27  12    4 

3818 

28  26  48 

3750 

29  42  42 

3608 

30  59  36 

3645 

Sun 

E. 

60    2  57 

3411 

58  40  53 

3416 

57  18  55 

3«n 

55  57    3 

3495 

23 

Fomalhaut 

W. 

97  44  20 

3971 

99    9    5 

3975 

100  33  46 

3978 

101  58  23 

3989 

aPegasi 

W. 

81  13    1 

3466 

82  33  41 

3485 

83  54  22 

3484 

85  15    4 

3483 

a  Arietis 

W. 

37  35  20 

3475 

38  56  12 

3459 

40  17  30 

3431 

41  39  11 

3413 

Sun 

E. 

49    8  44 

3441 

47  47  14 

3443 

46  25  46 

3445 

45    4  20 

3446 

24 

a  Pe^asi 
a  Anetis 

W. 

91  58  46 

3481 

93  19  31 

3481 

94  40  16 

8489 

96    1    0 

3480 

W. 

48  32  29 

3337 

49  55  58 

3395 

51  19  41 

3813 

52  43  37 

3303 

Sum 

E. 

38  17  24 

3447 

36  56    1 

3447 

35  34  38 

3446 

34  13  14 

3445 

25 

a  Arietis 

W. 

59  46  14 

3955 

61  11  18 

3947 

62  36  32 

8030 

64     1  55 

3931 

Aldebaran 

W. 

27  23  13 

3080 

28  51  47 

3075 

30  20  27 

8070 

31  49  13 

3065 

Venus 

W. 

17  39    9 

3463 

19    0  15 

3458 

20  21  26 

8454 

21  42  41 

3451 

Sun 

E. 

27  25  51 

3438 

26    4  17 

3436 

24  42  41 

3484 

23  21    3 

3431 

29 

Sun 

W. 

17  12  28 

3964 

18  37  22 

20    230 

3940 

21  27  52 

3999 

Spica 

E. 

59  10    4 

9939 

57  38  26 

0097 

56    6  41 

9090 

54  34  48 

9015 

Aiitares 

E. 

105    4  20 

9994 

103  32  31 

9916 

102    0  32 

9008 

100  28  23 

9900 

30 

Sun 

W. 

28  37  48 

3178 

30    4  23 

3168 

31  31  10 

3150 

32  58    8 

3150 

Spica 

E. 

46  53  40 

9880 

45  21     7 

9684 

43  48  28 

9680 

42  15  44 

9876 

Antares 

E. 

92  45    5 

9850 

91  11  54 

9851 

89  38  32 

9843 

88    5    0 

9835 

Jupiter 

E. 

113  34  59 

9797 

112    0  27 

9789 

110  25  45 

9781 

108  50  52 

9779 

31 

Sun 

W. 

40  15  56 

3100 

41  44    6 

3090 

43  12  28 

3079 

44  41    3 

3060 

Spica 

E. 

34  31     5 

9867 

32  58    4 

9868 

31  25    4 

9671 

29  52    8 

aB75 

Ad  tares 

E. 

80  14  34 

9799 

78  39  55 

9783 

77    5    5 

9775 

75  30    4 

9766 

Jupiter 

E. 

100  53  41 

9799 

99  17  40 

9791 

97  41  28 

9719 

96    5    4 

9708 

xvm. 
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GBEBirWIOH  MEAN  TIME. 

1 

1 

LUMAB  DISTANCES. 

1 

1 

18 

Vm«m4  DiTMllOB 

Midnight. 

P.L. 
of 

Dur. 

XVh. 

P.L. 

of 

DUr. 

xvnih. 

P.L. 

of 

Dur. 

XXIb. 

P.L. 

of 

Dior. 

Vekits 

E. 

54    7  35 

8110 

52^393^ 

3190 

5fll'56' 

3143 

49  444^' 

3100 

1 

Suw 

E. 

99  35  38 

8000 

98    7  16 

3100 

96  39  14 

319) 

95  11  32 

3139 

Iti 

a  AquiUe 

W. 

91  47  58 

3S3I 

93    7  48 

3646 

94  27  22 

3061 

95  46  39 

3577 

Fonialbaut 

W. 

57  36  28 

3141 

59    3  48 

3140 

60  31     2 

3150 

61  58  11 

3156 

Aldebnran 

E. 

38  36  56 

9679 

37    4  10 

9803 

a5  31  42 

9908 

33  59  31 

9990 

1 

¥e508 

E. 

42  33    8 

3»7 

41    7  43 

3959 

39  42  35 

3960 

38  17  44 

3960 

Scif 

E. 

87  57  51 

3910 

86  32     1 

3930 

a5    6  27 

3943 

83  41    9 

3950 

lt» 

Fomalhaat 

W. 

J69  12  25 

3181 

70  38  57 

3187 

72    5  22 

3193 

73  31  40 

3196 

I 

a  Pegasi 
Aldelimran 

W. 

54  33  10 

3000 

55  51  55 

3577 

57  10  54 

3500 

58  30    5 

3556 

i 

E. 

26  22  40 

9069 

24  52    5 

9994 

2:^  21  45 

3007 

21  51  41 

3019 

1 

Vsifos 

E. 

31  17  14 

3340 

29  53  49 

3351 

28  30  36 

3301 

27    7  35 

3379 

1 

8oif 

E. 

76  :«  19 

3310 

75  14  26 

3398 

7;}  50  45 

3330 

72  27  15 

3345 

'tti 

Fomaihaut 

W. 

80  41  38 

3993 

82    7  20 

3998 

83  32  56 

3933 

84  58  26 

3937 

a  Pegasi 

W. 

65    823 

3691 

66  28  24 

3515 

67  48  31 

3611 

69    843 

3507 

1 
1 

Vbnos 

E. 

20  15  12 

3410 

18  53  12 

3499 

17  31  20 

3«» 

16    9  36 

3437 

1 

8U5 

E. 

65  32  19 

3380 

64    9  47 

3383 

62  47  23 

3400 

61  25    7 

3400 

i.« 

Fomaihaut 

W. 

92    4  41 

3958 

93  29  42 

3981 

94  54  39 

3906 

96  19  31 

3966 

a  Pepsi 
aAnetis 

w. 

75  50  39 

3493 

77  11   11 

3490 

78  31  46 

3466 

79  52  23 

3468 

1 

w. 

32  17  22 

3009 

33  35  54 

3505 

34  55    7 

3631 

36  14  57 

3501 

1 

Suit 

E. 

54  35  15 

3430 

53  13  32 

3433 

51  51  53 

3436 

50  30  17 

3436 

.  t£) 

Fomaihaut 

W. 

lO:)  22  56 

3984 

104  47  26 

3968 

106  11  52 

3901 

107  36  14 

3994 

aPe^i 
aAnetifl 

W. 

86  35  47 

348B 

87  56  31 

3481 

89  17  16 

3461 

9038    1 

3481 

W. 

43    1   13 

3304 

44  23  36 

3379 

45  46  17 

3364 

47    9  15 

3350 

1 

Suit 

E. 

43  42  55 

3440 

42  21  31 

3447 

41    0    8 

3448 

39  38  46 

3448 

1 
*J4 

aPemi 
aAnetis 

W. 

97  21  44 

3483 

m  42  27 

3466 

100    3    8 

3486 

101  23  48 

3488 

W. 

54    7  45 

3983 

55  J«    5 

3969 

56  56  37 

3973 

58  21  20 

3964 

Son 

E. 

32  51  48 

3444 

31  30  21 

3443 

30    8  53 

3441 

28  47  23 

3439 

'  35 

aAnetis 

W. 

65  27  28 

3093 

66  53  10 

3914 

68  19    2 

3907 

69  45    3 

3900 

Al<ftebanu] 

W. 

33  18    5 

3000 

34  47    3 

3050 

36  16    6 

3009 

37  45  15 

3040 

1 

Vbhos 

W. 

23    4    0 

3440 

24  25  24 

3443 

25  46  52 

3436 

27    8  25 

3433 

Suif 

E. 

21  59  22 

3430 

20  37  39 

3499 

19  15  55 

3499 

17  54  11 

3430 

1 
99 

Bun 

W. 

22  53  27 

3919 

24  19  14 

3906 

25  45  14 

3196 

27  11  25 

3166 

Bpica 

E. 

53    2  48 

9009 

51  30  41 

9904 

49  58  27 

9899 

48  26    7 

9694 

Ajitares 

£. 

96  56    4 

9009 

97  23  35 

9883 

95  50  55 

9870 

94  18    5 

9866 

30 

Suit 

W. 

34  25  17 

3140 

35  52  38 

3199 

37  20  12 

3119 

38  47  58 

3110 

Spica 

E. 

40  42  55 

9873 

3!)  10    2 

9870 

37  37    5 

9609 

36    4    6 

9867 

, 

AjDtares 

E. 

86  31   17 

9690 

84  57  23 

9816 

83  23  18 

9609 

81  49    2 

9800 

E. 

107  15  48 

9704 

105  40  33 

9750 

104    5    7 

9747 

102  29  30 

9730  ' 

31 

Son 

W. 

46    9  51 

3068 

47  38  58 

3048 

49    8    5 

3030 

50  37  31 

3000 

Spica 

E. 

28  19  17 

9881 

2H  46  34 

969r 

25  14    4 

9906 

23  41  52 

9996 

1 

AjDtarM 

£. 

73  54  52 

9707 

72  19  28 

9748 

70  43  52 

9739 

69    8    4 

9730  t 

J%jmMM 

£. 

94  28  28 

9003 

92  51  39 

9064 

91  14  38 

9076 

89  37  24 
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AT  GREENWICH  APPARENT  NOON. 


t 


Thur. 

•Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 


THE  SUITS 


Apparent 
Right  Ascentioii. 


h   m   8 

8  47  13  34 

8  51  5.86 

8  54  57.76 

8  58  49.03 

9  2  39.68 
9  6  29.71 

9  10  19.14 

9  14  7.97 

9  17  56.21 

9  21  43.85 

9  25  30.92 

9  29  17.43 

9  33  3.39 

9  36  48.81 

9  40  33.71 

9  44  18  10 

9  48  1.99 

9  51  45.39 

9  55  28.31 

9  59  10.77 

10  2  52.78 

10  6  34.34 

10  10  15.47 

10  13  56.18 

10  17  36.49 

10  21  16.40 

10  24  55.92 

10  28  35.06 

10  32  1383 

10  35  52.26 

10  39  30.35 


Diff.for 
IHonr. 


9.702 
9.676 
9.650 

9.624 
9.598 
9.573 

9.547 
9.522 
9.498 

9.474 
9.450 
9.427 

9.404 
9.382 
9.361 

9.:i40 
9.3^ 
9.299 

9279 
9.260 
9.242 

9.223 
9.205 
9.188 

9.171 
9.155 
9.139 

9.123 
9.108 
9.094 
9.080 


Apparent 
Declination. 


N.17  55  14.5 
17  39  51.5 
17  24  11.3 

17  8  14.1 
16  52  0.3 
16  35  30.1 

16  18  44.0 
16  1  42.3 
15  44  25.1 

15  26  52.8 
15  9  5.6 
14  51  4.0 

14  32  48.2 
14  14  18.5 
13  55  35.2 

13  36  38.5 
13  17  28.8 
12  58  6.4 

12  38  31.6 
12  18  44.7 
11  58  45.9 


11 
11 
10 


38  35.7 
18  14.4 
57  42.3 


10  36  59.6 

10  16  6.8 

9  55  4.1 

9  33  52.0 
9  12  30.7 
8  51  0.7 
8  29  22.2 


SUN   32  10  43  8.10   9.067  N.  8  7  35.6  -54.60  15  53.76  64.39   0  13.32   0.787 


Diff.  for 
IHonr. 


-38.09 
38.82 
39.53 

-40.23 
40.92 
41.59 

-42.25 
42.90 
43.54 

-44.16 
44.77 
45.37 

-45.J)6 
46.53 
47.09 

-47.64 
48.17 
48.69 

-49.20 
49.70 
50.19 

-60.66 
51.12 
51.56 

-51.99 
52.41 
52.81 

-53.20 
53.57 
53.93 
54  27 


Semi- 
diameter. 


15  48.06 
15  48.20 
15  48.34 

15  48.48 
15  48.63 
15  48.78 

15  48.93 
15  49.09 
15  49.25 

15  49.42 
15  49.58 
15  49.75 

15  49.92 
15  50.09 
15  50.26 

15  50.44 
15  50.62 
15  50.81 

15  50.99 
15  51.18 
15  51.37 

15  51.57 
15  51.77 
15  51.98 

15  52.19 
15  52.30 
15  52.52 

15  52.84 
15  53  06 
15  53.29 
15  53.52 


Sidereal 
Time  of 
Semi 
diameter 
Paseiug 
Meridiau. 


66.60 
66.52 
66.43 

66.35 

66.26 

.66.18 

66.09 
66.01 
65.92 

65.84 
65.76 
65.68 

65.60 
65.52 
65.44 

65.36 
65.28 
65.21 

65.14 
65  07 
65.00 

64.94 
64.87 
64.81 

64.75 
64.69 
64.63 

64.58 
64.53 
64.48 
64.43 


Bq  nation  of 

Time, 

to  be 

Added  to 


Subtracted 

ft'om 

Appan^nt 

Time. 


6  4.09 
6  0.06 
5  55.42 


50.15 
44.26 
37.76 

30.65 
22.94 
14.64 


5  5.76 

4  56.30 

4  46.28 

4  35.72 

4  24.62 

4  12.99 

4  0.85 

3  48.22 

3  35.11 

3  21.52 

3  7.46 

2  52.95 

2  38.00 

2  22.62 

2  6.82 

1  5061 

1  34.01 

1  17.02 

0  59.66 

0  41.94 

0  23.86 

0  5.43 


Uiir.  for 
1  Hoar. 


0.154 
0.180 
0.206 

0.232 
0.258 
0.283 

0.308 
0.333 
0.357 

0.381 
0.405 
0.428 

0.451 
0.473 
0.494 

0.515 
0.535 
0.556 

0.576 
0.595 
0.613 

0.631 
0.649 
0.666 

0.683 
0.699 
0.715 

0.731 
0.746 
0.760 
0.774 


IfOTB.— The  mean  time  of  semidiomoter  passing  may  be  found  by  subtracting  0'.18  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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mationa 
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19  14.5 
16  42.1 

143!6I 
143.64 
143.67 

+  0.80 
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0.0063386 
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Be  eqoinoz  of  the  date;  in  eofan 
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Diit  for  1  Hour, 
— 9-.8296. 
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15  65.8 

56  41.6 
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41.25 
1.22 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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12  57    6.65 

90)914 

0  26  45.5 

19.896 

22 

14  37  25.81 

9.1637 

10  33  28.8 

190)96 

23 

12  59    7.99 
F 

9.0933 

RIDAl 

S.  0  39  35.3 
Z  2. 

19.833 

23 

14  39  36.98 

SI 

9.1886 

[JNDA 

S.10  45  29.0 
Y  4. 

110)61 

0 

13    1    9.45 

90)668 

S.  0  52  25.5 

19.840 

0 

14  41  48.44 

9.1936 

S.IO  57  26.5 

110)34 

1 

13    3  11.02 

90)979 

1     5  16.1 

19.847 

1 

14  44    0.20 

9.1986 

11     9  21.1 

11.886 

2 

13    5  12.71 

90)999 

1  18    7.1 

19.853 

2 

14  46  12.27 

9.9037 

11  21  12.8 

11.837 

3 

13    7  14.52 

90)319 

I  30  58.5 

19.858 

3 

14  48  24.65 

9.9080 

11  33    1.5 

11.786 

4 

13    9  16.46 

9.0334 

1  43  50.1 

19^1 

4 

14  .50  37.34 

9.9141 

11  44  47.1 

11.733 

5 

13  11  18.5:3 

90)357 

1  56  41.8 

19.863 

5 

14  52  50.34 

9.9193 

11  56  29.5 

11.679 

6 

13  13  20.74 

90)380 

2    9  33.6 

19.864 

6 

14  55    3.66 

9.9946 

12    8    8.6 

11.694 

7 

13  15  23.09 

9.0403 

2  22  25.5 

19.865 

7 

14  57  17.30 

9.9300 

12  19  44.4 

11.568 

8 

13  17  25.58 

9.0497 

2  35  17.4 

19.864 

8 

14  59  31.26 

9.9364 

12  31  16.8 

11.511 

9 

13  19  28.22 

9.0459 

2  48    9.2 

19.869 

9 

15     1  45i^ 

9.9409 

12  42  45.7 

11.459 

10 

13  21  31.01 

9.0478 

3     I    0.9 

19.860 

10 

15    4    0.17 

9.9464 

12  54  11.0 

11.391 

11 

13  23  33.96 

90t504 

3  13  52.4 

19.857 

11 

15    6  15.12 

9.9519 

13    5  32.6 

11.339 

12 

13  25  37.06 

9.0531 

3  26  43.7 

19.853 

12 

15    8  30.40 

9.9575 

13  16  50.5 

11.967 

13 

13  27  40.33 

9.0559 

3  39  34.7 

19.847 

13 

15  10  46.02 

9.9639 

13  28    4.6 

11.909 

14 

13  29  43.77 

90)687 

3  52  25.3 

19.839 

14 

15  13     1.98 

9.9688 

13  39  14.7 

11.135 

15 

13  31  47.37 

9.0615 

4    5  15.4 

19.831 

15 

15  15  18.28 

9.9746 

13  50  20.6 

11.067 

16 

13  33  51.15 

90)645 

4  18    5.0 

19.899 

16 

15  17  34.93 

9.9804 

14     1  22.8 

10J»6  ' 

17 

13  35  55.11 

90)675 

4  30  54.1 

19.819 

17 

15  19  51.93 

90»69 

14  12  20.G 

100)98   , 

18 

13  37  59.25 

9.0706 

4  43  42.5 

193)1 

18 

15  22    9.27 

9.9990 

14  23  14.2 

10.857    • 

19 

13  40    3.58 

90)737 

4  56  30.2 

19.780 

19 

15  24  26.97 

9.9979 

14  34    3.4 

10.783 

20 

13  42    8.10 

90)770 

6    9  17.2 

19.777 

20 

15  26  45.02 

9.3038 

14  44  48.2 

10.708 

21 

13  44  12.82 

9.0809 

5  22    3.4 

19.763 

21 

15  29    3.42 

9.3097 

14  55  28.4 

10.639 

22 

13  46  17.74 

90)637 

5  34  4a7 

19.747 

22 

15  31  22.18 

9.3157 

15    6    4.0 

10.554 

23 

13  48  22.86 

90)67] 

5  47  33.0 

19.730 

23 

15  33  41.30 

9.3917 

15  16  34.9 

10.475    1 

24 

13  50  28.19 

90)906 

a  6    0  16.3 

19.719 

24 

15  36    0.78 

9.3977 

S.15  27     1.0 

10.394    ! 

VL 


AUGUST,    1889. 


133 


GEBENWICH  MEAK  TIME- 

TU£  MOON'S  BIQHT  ASCENSION  AND  DECLINATION. 

DUTfiff 
iMlniite. 

Diftfor 
IMionte. 

Hour. 

BightAMsenaioii. 

Did:  for 
1  Minute. 

DUTfor 
lliinau. 

W 

ONDA 

r  5. 

WEDNESDAY  7. 

0 

15  36    0.78 

i». 

8.1^37    f!o 

10.304 

0 

h     m     8 
17  34  41.28 

9J053 

8.31  44  30.1 

4.'770 

1 

15  38  30.63 

9.S337 

15  37  33.3 

10.319 

1 

17  37  17.73 

9.6008 

31  49    1.8 

4.610 

a 

15  40  40.83 

9.9306 

15  47  38.4 

10J998 

3 

17  39  54.45 

9.6149 

31  53,34.4 

4.467 

3 

15  43    1.40 

9.3450 

15  57  49.5 

10.143 

3 

17  42  31.43 

9.6184 

31  57  57.9 

4J15 

4 

15  45  33.34 

9J691 

16    7  55J5 

100)66 

4 

17  45    8.66 

9.6995 

33    3  13.3 

4.169 

5 

15  47  43.65 

9.3689 

16  17  56.3 

0.067 

5 

17  47  46.13 

9.6065 

33    6  17.3 

40)07 

6 

15  50    5.33 

9.3644 

16  37  51.6 

0.878 

6 

17  50  33.84 

9.6304 

32  10  13.0 

3.850 

7 

15  53  37.37 

9.3706 

16  37  41.6 

9.787 

7 

17  53    1.78 

9.6343 

33  13  59;i 

3.603 

8 

15  54  49.79 

9.9767 

16  47  36.0 

0.693 

8 

17  55  39.96 

9.6389 

33  17  36.3 

3.536 

9 

15  57  13.57 

9.3898 

16  57    4.8 

0.509 

9 

17  58  18.36 

9.6418 

33  31    3.7 

3.378 

10 

15  59  35.73 

9.3800 

17    6  37.9 

0.503 

10 

18    0  56.97 

9.6469 

33  34  31.6 

3.918 

11 

16    1  59.35 

9.3069 

17  16    5.3 

0.406 

11 

18    3  35.78 

9.6485 

33  37  39.9 

30)58 

13 

16    4  33.15 

9.4014 

17  35  36.6 

0.307 

13 

18    6  14.79 

9J6I7 

33  30  3a6 

9.807 

13 

16    6  47.43 

9.4076 

17  34  43.0 

0.907 

13 

18    8  53.99 

9J648 

33  33  17.6 

9.735 

14 

16    9  13.06 

9.4138 

17  43  51.4 

0.105 

14 

18  11  33.37 

9.6578 

33  35  56.8 

9.579 

15 

16  11  37.08 

9.4901 

17  53  54.6 

0.009 

15 

18  14  13.93 

9.6607 

33  38  26.2 

9.408 

16 

16  14    3.47 

9.4909 

18    I  51.6 

8.807 

16 

18  16  53.65 

9.6633 

23  40  45.8 

9.945 

17 

16  16  38.33 

9.4394 

18  10  43J2 

8.700 

17 

18  19  33.53 

9.6650 

33  43  55.6 

90)81 

18 

16  18  54.36 

9.4386 

18  19  36.4 

8.689 

18 

18  33  13.56 

9.6683 

33  44  55J> 

1.915 

19 

16  31  30.86 

9.4447 

18  38    4.1 

8.579 

19 

18  34  53.73 

9.6706 

33  46  45.4 

1.740 

20 

16  33  47.73 

9.4500 

18  36  35.1 

8.461 

30 

18  37  33.04 

9.6796 

33  48  35.4 

1.58S 

21 

16  26  14.97 

9.4571 

18  44  59.4 

8.M8 

31 

18  30  ia47 

9.6748 

33  49  55.4 

1.416 

23 

16  38  43.58 

9.4639 

18  53  16.9 

8.934 

33 

18  33  54.03 

9.6767 

33  51  15.3 

1.940 

33 

16  31  1055 

9.4609 

rESDA 

8,19    1  37.5 
Y  6. 

&118 

23 

18  35  34.68 
TH 

9.6784 

DESD. 

8.33  53  35JJ 
lY  8. 

10)61 

0 

16  33  3a88 

9.4753 

8.19    9  31.1 

8.001 

0 

18  38  15.43 

9.6790 

S.33  53  35.0 

0.919 

1 

16  36    7.58 

9.4813 

19  17  37.6 

7.889 

1 

18  40  56.37 

9.6814 

33  54  14.7 

0.744 

3 

16  38  36.64 

9.4879 

19  35  17.0 

7.763 

2 

18  43  37.30 

9.6898 

33  54  54.3 

0.575 

3 

16  41    6.05 

9.4939 

19  33  59.3 

7.649 

3 

18  46  18.21 

9.6840 

33  55  33.7 

0.406 

1     4 

16  43  35.83 

9.4909 

19  40  34.0 

7.518 

4 

18  48  59.38 

9.6840 

33  55  43.0 

0.937 

'     5 

16  46    5.95 

9.5051 

19  48    1.4 

7.394 

5 

18  51  40.40 

9.6857 

33  55  53.1 

-00)67 

,     6 

16  48  36.43 

9.5100 

19  55  31.3 

7.968 

6 

18  54  31.57 

9.6865 

33  55  51.1 

-1-0.109 

7 

16  51     7.36 

%A\fA 

SO    3  3^.6 

7.141 

7 

18  57    3.78 

9.6871 

23  55  39.9 

0.979 

8 

16  53  38.43 

9.5894 

30    9  38.3 

7.019 

8 

18  59  44.03 

9.6874 

23  55  18.5 

0.449    j 

.     9 

16  56    9.95 

9.5981 

30  16  35.0 

6.889 

9 

19    3  25.37 

9.6876 

32  54  46.9 

0.619    ' 

;   10 

16  58  41.81 

9.5337 

30  83  34.0 

6.751 

10 

19    5    6.53 

9.6877 

23  54    5.1 

0.789    j 

1   11 

17     1   14.00 

9.5393 

30  30    5.1 

6.617 

11 

19    7  47.79 

9.6877 

33  5:}  lai 

0.059    ; 

13 

17    3  46.53 

9.5449 

20  36  38.1 

6.489 

12 

19  10  39.05 

9.6875 

23  53  10.9 

1.199 

13 

17    6  19.39 

9.5503 

30  43    3.0 

6.347 

13 

19  13  10.39 

9.6871 

32  50  58.5 

1.991 

14 

17    8  53.57 

9.5557 

30  49  19.7 

6J110 

14 

19  15  51.50 

9.6865 

33  49  36.0 

1.460    > 

15 

17  11  36.07 

9.5610 

30  55  38.3 

6U)79 

15 

19  18  33.67 

9.6658 

33  4W    3.3 

10N9    1 

:   16 

17  13  59.89 

9.5669 

31     1  38.3 

5J99 

16 

19  31  13.80 

9.6851 

33  46  30.5 

1.796   1 

'   17 

17  16  34.03 

9.5714 

31    7  30.0 

5.709 

17 

19  33  54.88 

9.6843 

33  44  37.5 

1.967    1 

18 

17  19    8.46 

9.5795 

31  13    3.3 

5.650 

18 

19  26  35.90 

9.6830 

33  43  34.4 

9.136 

19 

17  31  43.30 

9.5815 

31  18  38.0 

5.506 

19 

19  39  16.84 

941817 

33  40  11.3 

9.303 

1  "^ 

17  34  16.34 

1^^865 

31  34    4.0 

5UM1 

20 

19  31  57.70 

9.6803 

23  37  48.0 

9.471 

1  31 

17  36  53.58 

9.5013 

31  39  31.3 

5.915 

21 

19  34  38.48 

9.6788 

33  35  14.7 

9.638 

33 

17  39  39.30 

9.5060 

31  34  39.8 

5.067 

23 

,    19  37  19.16 

9.6771 

3,i  :«  31.4 

9.604 

23 
34 

17  33    5.10 

9.6007 

21  39  29.4 

4.910 

23 

1    19  39  59.73 

9.67W 

32  39  38.3 

9,970 

17  34  41.38 

9.6063 

S.31  44  20.1 

4.770 

24 

1    19  42  40.19 

.      9.6739 

.S.22  36  35.0 

3.136    I 
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GEEENWIOH  MEAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAseenaioii. 

Diftfor 
IMlDote. 

Dlff.  for 
1  MlDate. 

Hour. 

Bight  AaoMialoii. 

Dtfilfor 
IHinate. 

DMUnirfioii. 

Diftfor 
IMiDDte. 

F 

EIDAl 

r9. 

SUNDAY  11. 

h     m     • 

■ 

O         <        // 

o 

h     m     • 

8 

O         t         II 

,^ 

0 

19  42  40.19 

9.6739 

S.22  26  35.0 

3.136 

0 

21  46  27.19 

9.4511 

8.17    4  13.3 

9.787 

1 

19  45  20.52 

9.6711 

22  23  21.9 

3.301 

1 

21  48  54.07 

9.4449 

16  54  23.0 

9.880 

2 

19  48    0.72 

9.6688 

22  19  58.9 

3.466 

2 

21  51  20.58 

9.4387 

16  44  26.6 

9.080 

3 

19  50  40.78 

9.6664 

22  16  26.0 

3.630 

3 

21  53  46.71 

9.4394 

16  34  24.3 

100)88 

4 

19  53  20.69 

9.6636 

22  12  4S.S 

3.709 

4 

21  56  12.47 

9.4960 

16  24  16.1 

10.185 

5 

19  56    0.44 

9.6619 

22    8  50.9 

3.953 

5 

21  58  37.85 

9.4199 

16  14    2.1 

10.960 

6 

19  58  40.03 

9.6683 

22    4  48.9 

4.114 

6 

22    1     2.86 

9.4137 

16    3  42.5 

10.373 

7 

20     I  19.44 

9.6553 

22    0  37.2 

4.970 

7 

22    3  27.49 

9.4074 

15  53  17.3 

10.466 

8 

20    3  58.67 

9.6593 

21  56  15.8 

4.436 

8 

22    5  51.75 

9.4019 

15  42  46.6 

10.556 

9 

20    6  37.72 

9.6499 

21  51  44.9 

4.594 

9 

22    8  15.63 

9.3949 

15  32  10.6 

10.644 

]0 

20    9  16.57 

9.6458 

21  47    4.5 

4.759 

10 

22  10  39.14 

9.3887 

15  21  29.3 

10.739 

11 

20  11  55.22 

9.6493 

21  42  14.6 

4J0O 

11 

22  13    2.27 

9.3894 

15  10  42.8 

10.817 

12 

20  14  33.65 

9^1387 

21  37  15.4 

5.064 

12 

22  15  25.02 

9.3761 

14  59  51.3 

10.900 

13 

20  17  11.86 

9.6350 

21  32    a9 

6.910 

13 

22  17  47.40 

9.3606 

14  48  54.8 

10.989 

14 

20  19  49.85 

9.6319 

21  26  49.1 

6.873 

14 

22  20    9.40 

9.3636 

14  37  53.5 

11.061 

15 

20  22  27.61 

9.6973 

21  21  22.1 

6.596 

15 

22  22  31.03 

9.3573 

14  26  47,5 

11.139 

16 

20  25    5.13 

9U»39 

21  15  46.0 

5.677 

16 

22  24  52.28 

9.3511 

14  15  36.8 

11.916 

17 

20  27  42.40 

9.6191 

21  10    0.8 

5.897 

17 

22  27  iai6 

9.3449 

14    4  21.6 

11.900 

18 

20  30  19.42 

9.6148 

21     4    6.7 

5.978 

18 

22  29  33.67 

9.3387 

13  53    2.0 

11.363 

19 

20  32  56.16 

9.6106 

20  58    3.7 

6.194 

19 

22  31  53.81 

9.3396 

n  41  38.0 

11.435 

20 

20  35  32.68 

9.6060 

20  51  51.8 

6.9n 

20 

22  34  ia58 

9.3964 

13  30    9.8 

11.504 

21 

20  38    8.90 

9.6014 

20  45  31.1 

6.417 

21 

22  36  32.97 

9.3909 

13  18  37.5 

11.579 

22 

20  40  44.85 

9.5066 

20  39    1.8 

6.560 

22 

22  38  52.00 

9.3149 

13    7     1.1 

11.639 

23 

20  43  20.52 
SAG 

9.5091 

IVRDA 

8.20  32  23.9 
lY  10. 

0.703 

23 

22  41  10.67 
M( 

9.3081 

)NDA1 

8.12  55  20.8 
^  12. 

11.704 

0 

20  45  55iK) 

9.5879 

S.20  25  37.4 

6.845 

0 

22  43  28.97 

9.3090 

8.12  43  36.6 

11.767 

1 

20  48  30.98 

9.580 

20  18  42.5 

0J65 

1 

22  45  46.91 

9.9960 

12  31  48.7 

11.898 

2 

20  51     5.77 

9.5773 

20  11  39.2 

7.193 

2 

22  48    4.49 

9.9000 

12  19  57.2 

11.888 

3 

20  53  40.26 

9.5799 

20    4  27.7 

7.960 

3 

22  50  21.71 

9.9841 

12    8    2.2 

11.946 

4 

20  56  14.44 

9.6670 

19  57    8.0 

7.397 

4 

22  52  38.58 

9.9789 

11  56    3.7 

19.009 

5 

20  58  48.30 

9^17 

19  49  40.1 

7.539 

5 

22  54  55.09 

9.9793 

11  44    1.9 

19<^7 

6 

21     1  21.84 

94^563 

19  42    4.2 

7.664 

6 

22  57  11JJ5 

9.9664 

11  31  56.9 

19.110 

7 

21    3  55.06 

9.5500 

19  34  20.4 

7.795 

7 

22  59  27.06 

9.9606 

11   19  48.7 

19.169 

8 

21     6  27.95 

9.5454 

19  26  28.8 

7.995 

8 

23     1  42.53 

9.9549 

11     7  37.5 

19.919 

9 

21    9    0.51 

9.5399 

19  18  29.4 

8.054 

9 

23    3  57.65 

9.9491 

10  55  23.3 

19.960 

10 

21  11  32.74 

9.5344 

19  10  22.3 

8.181 

10 

23    6  12.42 

9J2434 

10  43    6.3 

I9J»7 

11 

21  14    4.64 

9.5966 

19    2    7.7 

8.306 

11 

23    8  26.86 

9.9378 

10  30  46.5 

19.353 

12 

21  16  36.20 

9.5931 

18  53  45.6 

8.430 

12 

23  10  40.96 

9.939^ 

10  18  24.0 

19^)97 

13 

21   19    7.41 

9.5173 

18  45  16.1 

8.559 

13 

23  12  54.72 

9.9966 

10    5  58.9 

19.438 

14 

21  21  38.27 

9.5114 

18  36  39.4 

Bjm 

14 

23  15    8.15 

9.9911 

9  53  31.4 

19.478 

15 

21  24     8.78 

a.5056 

18  27  55.5 

8.791 

15 

2:5  17  21.26 

9.9157 

9  41     1.5 

19.518 

16 

21  26  38.94 

9.4997 

18  19    4.5 

6.908 

16 

23  19  34.04 

9,^103 

9  28  29.3 

19.556 

17 

21  29    8.74 

9.4937 

18  10    6.5 

9.094 

17 

23  21  46.50 

9.9049 

9  15  54.8 

19.593 

18 

21  31  38.18 

9.4877 

18     1     1.6 

9.138 

18 

23  23  58.63 

9.1996 

9    3  18.2 

I9.ea7 

19 

21  34    7.2(3 

9.4817 

17  51  49.9 

9.951 

19 

23  26  10.45 

9.1943 

8  50  39.6 

19.660 

20 

21  36  35.98 

9.4756 

17  42  31.5 

9.361 

20 

23  28  21.95 

9.1801 

8  37  59.0 

19.699 

21 

21  39    4.33 

9.4695 

17  33    6.6 

0.469 

21 

23  30  33.14 

9.1839 

8  25  16.6 

19.791 

22 

21  41  32.32 

9.4634 

17  23  35.2 

9.577 

22 

23  32  44.02 

9.1788 

8  12  32.5 

19.750 

23 

21  43  59.94 

9.4579 

17  13  57.4 

0.663 

23 

23  34  54.60 

9.ir38 

7  59  46.6 

19.778 

24 

21  46  27.19 

9.4511 

S.17    4  13.3 

9.787 

24 

23  37    4.88 

9.1688 

8.  7  46  59.1 

19.604 
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GBBB^WIOH  MEAN  TIME. 

t 

THE  HOOK'S  RIGHT  ASCENSION  AND  DECLINATION. 

B*ar. 

BtchtA«e6MioB. 

DUKfor 
1  Minute. 

DeeUnation. 

DittHw 
llfimtte. 

Hoar. 

BlKhtAsoenaioD. 

Dift  for 
1  Minute. 

DeoUiMtioii. 

Difffor 
1  Mioaitt. 

TU 

B8DA 

Y  13. 

THURSDAY  15. 

b     m     • 

• 

S.  ^46  59!l 

n 

h     m     • 

8 

O          >          '1 

.. 

0 

23  37    4^ 

9.1686 

19.804 

0 

1   16  34.98 

9.0014 

N.  2  33  40.4 

19401 

1 

23  39  14.86 

9.1699 

7  34  10.1 

19.898 

1 

1  18  35.01 

14)006 

2  46  17.4 

19.609  ; 

3 

23  41  24JS5 

8.1560 

7  21  19.7 

19.859 

2 

1  20  34.92 

1.9076 

2  58  52.7 

19.573  1 

3 

23  43  33.94 

9.IM9 

7    8  27.9 

19.673 

3 

1  22  34.72 

1J057 

3  11  26.2 

19.549 

4 

23  45  4a05 

9.1494 

6  55  34.9 

19.803 

4 

1  24  34.41 

1.9940 

3  23  57.8 

19.511 

5 

23  47  51.87 

9.1447 

6  42  40.7 

19.913 

5 

1  26  34.00 

1J993 

3  36  27.5 

19.479   , 

6 

23  50    0.41 

9.1406 

6  29  45.3 

19.939 

6 

1  28  33.49 

1<6907 

3  46  55.3 

19.447 

7 

23  52    8.67 

9.iaM 

6  16  48.9 

19.948 

7 

1  30  32.89 

1.0601 

4     1  21.1 

19.413  ; 

8 

23  54  16.66 

9.1300 

6    3  51.6 

19.963 

8 

1  32  32.19 

1.9676 

4  13  44.9 

19.379 

9 

23  56  24.38 

9.1906 

5  50  53.4 

19.977 

9 

1  34  31.40 

1^666 

4  26    a6 

19.344 

1   10 

23  58  31.84 

9.1991 

5  37  54.4 

19.989 

10 

1  36  30.53 

1J648 

4  38  26i2 

19.309  i 

11 

0    0  39.03 

9.1177 

5  24  54.7 

13.000 

11 

1  38  29.58 

1.0836 

4  50  43.7 

19.973 

1   12 

0    2  45.96 

9.1134 

5  11  54.4 

13.010 

12 

1  40  28.55 

1^693 

5    2  59.0 

19.936  1 

!   13 

0    4  52.64 

9.1009 

4  58  53.5 

13.010 

13 

1  42  27.45 

1J811 

5  15  12.0 

19.197  1 

14 

0    6  59.07 

9.1050 

4  45  52.1 

13.097 

14 

1  44  26.28 

1.9799 

5  27  22.6 

19.157  [ 

15 

0    9    5.24 

9.1006 

4  32  50.3 

13.033 

15 

1  46  25.04 

1.9787 

5  39  30.9 

19.118  1 

16 

0  11  11.17 

9U)666 

4  19  48.2 

13.038 

16 

1  48  2:^.73 

1.9777 

5  51  36.8 

19.078  i 

17 

0  13  16.86 

9.om 

4    6  45.8 

13.049 

17 

1  50  22.37 

1.9766 

6    3  40.3 

194)37  1 

18 

0  15  22.32 

9.0600 

3  53  4a2 

134H4 

18 

1  .52  20.<»5 

1.9750 

6  15  41.3 

11.905  • 

19 

0  17  27.54 

94M61 

3  40  40.5 

13.046 

J9 

1  54  19.47 

1J760 

6  27  ;«).7 

11.903  , 

90 

0  19  32.53 

9.0613 

3  27  37.7 

134m 

20 

1  56  17.95 

1.9749 

6  39  35.6 

11.910  : 

21 

0  21  37.30 

9.6776 

3  14  34.9 

13.046 

21 

1  58  16.38 

1.9735 

6  51  28.9 

11.806 

1  39 

0  23  41.85 

9.6740 

3    1  32.2 

134M4 

22 

2    0  14.77 

1J798 

7    3  19.5 

11.891 

1  23 

0  25  46.18 

9.0703 

S.  2  48  29.7 

134M1 

23 

2   2  jai2 

I.97)<9 

N.  7  15    7.4 

11.776 

WBr 

>NESD 

AY  14. 

Fl 

ilDAY  16. 

: 

0 

0  27  50.29 

9UM67 

S.  2  35  27.3 

13407 

0 

2    4  11.43 

1.9716 

N.  7  26  526 

11.730 

1 

0  29  54.19 

9.0633 

2  22  25.2 

13.039 

1 

2    6    9.71 

1.9711 

7  :W  35.0 

11.663 

2 

0  31  57.89 

9umo 

2    9  23.5 

13.095 

2 

2    8    7.96 

1.9706 

7  50  14.6 

11.636 

1     3 

0  34     1.39 

9UM7 

1  56  22.2 

13.017 

3 

2  10    6.18 

1.9709 

8     1  51.3 

11.588 

1     4 

0  36    4.09 

9.0694 

1  43  21.4 

134)09 

4 

2  12    4.38 

1.96M 

8  13  25.2 

11.540 

<     5 

0  38    7.80 

941501 

1  30  21.1 

19.999 

5 

2  14    2:56 

14>696 

8  24  5*k1 

11.490 

t     6 

0  40  10.71 

9.0466 

1  17  21.5 

19.968 

6 

2  16    0.72 

1.9693 

8  36  24.0 

11.440   , 

1     7 

0  42  ia43 

94H30 

1     4  22.5 

19.977 

7 

2  17  58.87 

1.9691 

8  47  48.9 

11.389  1 

1     8 

0  44  15.98 

9UM10 

0  51  24.2 

19.964 

8 

2  19  57.01 

1.9680 

8  59  10.7 

11.338 

9 

0  43  18.35 

9U»60 

0  38  26.8 

19.950 

9 

2  21  55.14 

14)688 

9  10  29.5 

11.966 

10 

0  48  20.54 

90061 

0  25  30.2 

19.936 

10 

2  2:i  5:^.27 

1.9667 

9  21  45.1 

11.933  1 

11 

0  50  22.56 

9.0399 

S.  0  12  34.5 

19.991 

11 

2  25  5l.3l> 

1.9607 

9  32  57.5 

11.180  , 

12 

0  52  24.41 

9.0996 

N.  0    0  20.3 

19.906 

12 

2  27  49.51 

1.9686 

9  44    6.7 

11.196 

13 

0  54  26.10 

9.0968 

0  13  14.1 

19.887 

13 

2  29  47.64 

14)689 

9  55  12.6 

114)79 

14 

0  56  27.63 

9.0949 

0  26    6.7 

19.867 

14 

2  31  4.5.78 

1.9691 

10    6  15.3 

11.017 

15 

0  58  29.00 

94)916 

0  38  58.1 

19.847 

15 

2  33  43.93 

1.9693 

10  17  14.7 

10.961   \ 

16 

1     0  30.22 

9U)101 

0  51  48.3 

19.697 

16 

2  35  42.09 

1.9695 

10  28  10.7 

10.905  ' 

17 

1     2  31.29 

9.0167 

1    4  37.3 

19.806 

17 

2  37  40.27 

IJ696 

10  39    3.3 

10.849 

18 

1     4  32.22 

9i>l43 

1  17  25.0 

19.783 

18 

2  3J>  38.47 

1.9709 

10  49  52.6 

10.799 

.   19 

1    6  33.01 

94»I90 

1  30  11.3 

19.760 

19 

2  41  36.69 

1.9706 

11    0  38.4 

10.733 

20 

1    8  33.66 

iMn 

1  42  56.2 

19.736 

20 

2  43  34.94 

IJ710 

11  11  20.6 

10.674 

21 

1   10  34.18 

9.0076 

1  55  39.6 

19.710 

21 

2  45  33.21 

1.9714 

11  21  59.3 

10.615  ! 

22 

1  12  34.57 

94»66 

2    8  21.4 

1      194184 

22 

2  47  31.51 

1.9719 

11  32  34.4 

10.566 

'  23 

1  14  34.84 

9J6M 

2  21     1.7 

1      19.668 

23 

2  49  29.84 

1.9795 

11  43    5il 

10.495 

'  24 

1  16  34.98 

9UM>14 

N.  2  33  40.4 

19.631 

24 

2  51  28.21 

ism 

N.ll  53  33.8 

10.494 

136 


AUGUST,    1889. 


IX. 


GEBBIiWlOH  MFiAT^  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Difllfor 
iHlnate. 

DMtfop 
IMinnto. 

Hoar. 

BIffhtAsoeiwioii. 

DUE  for 
IHinato. 

DeoUnatlon. 

Diitfor 
llfinnfB. 

SAl 

KIBDA 

lT  17. 

MONDAY  19. 

h     m     8 

• 

O         /         // 

// 

h    m     • 

■ 

O         /         // 

// 

0 

2  51  2a21 

1.9739 

N.ll  53  33.8 

10.434 

0 

4  27  34.65 

9.0490 

N.18  53  39.0 

6.868 

1 

2  53  26.62 

1.9738 

12    3  58.0 

10.379 

1 

4  29  37.23 

'  9J>440 

19    0  28.5 

6.781 

2 

2  55  25.07 

1.9745 

12  14  18.5 

10.310 

2 

4  31  39.93 

9.0459 

19    7  12.8 

6.694 

3 

2  57  23.56 

1.9753 

12  24  35.2 

10.947 

3 

4  33  42.74 

9.0478 

19  13  51.8 

6.607 

4 

2  59  22.10 

1.9761 

12  34  48.2 

10.184 

4 

4  35  45.b7 

9.0408 

19  20  25.6 

6.519 

5 

3    1  20.69 

1.9769 

12  44  57.3 

10.190 

5 

4  37  48.72 

9.0519 

19  26  54.1 

6.430 

6 

3    3  19.32 

1.9777 

12  55    2.6 

10.056 

6 

4  39  51.90 

9UI540 

19  33  17JH 

6.341 

7 

3    5  18.01 

1.9787 

13    5    4.0 

9.991 

7 

4  41  55.20 

9.0559 

19  39  35.0 

6.959 

8 

3    7  16.76 

1.9796 

13  15    1.5 

9.995 

8 

4  43  58.61 

9U)578 

19  45  47.4 

6.169 

9 

3    9  15.56 

1.9606 

13  24  55.0 

9.859 

9 

4  46    2.14 

9.0598 

19  51  54.4 

6.071 

10 

3  11  14.42 

lJ)ei6 

13  34  44.6 

9.798 

10 

4  48    5.79 

90)619 

19  57  55.9 

5JK0 

11 

3  13  13.35 

1.9897 

13  44  30.1 

9.795 

n 

4  50    9.57 

9.0639 

20    3  52.0 

5.889 

12 

3  15  12.35 

1.9638 

13  54  11.6 

9.657 

12 

4  52  13.46 

9.0658 

20    9  42.6 

5.797 

13 

3  17  11.41 

1.9649 

14    3  49.0 

9.580 

13 

4  54  17.47 

9.0679 

20  15  27.7 

6.706 

14 

3  19  10.54 

1.9861 

14  13  22.3 

9.590 

14 

4  56  21.61 

9U»700 

20  21     7.2 

5.612 

15 

3  21    9.74 

1.9873 

14  22  51.4 

9.451 

15 

4  58  25.87 

9.0790 

20  26  41.1 

5.518 

16 

3  23    9.01 

1.9^ 

14  32  16.4 

9.381 

16 

5    0  30.25 

9.0740 

20  32    9.4 

5.425 

17 

3  25    8.36 

1.9897 

14  41  37.1 

9.310 

17 

5    2  34.75 

9.0759 

20  37  32.1 

5.339 

18 

3  27    7.78 

1.9910 

14  50  53.6 

8.939 

18 

5    4  39.36 

90)779 

20  42  49.2 

5.937 

19 

3  29    7.28 

1.9093 

15    0    5.8 

6.168 

19 

5    6  44.10 

9.0800 

20  48    0.6 

5.149 

20 

3  31    6.86 

1.9937 

15    9  13.7 

9.006 

20 

5    8  48.96 

9.0819 

20  53    6.3 

50)47 

21 

3  33    6.53 

1.9959 

15  18  17.3 

9.023 

21 

5  10  53.93 

9.0838 

20  58    6.2 

4.951 

22 

3  35    6.28 

1.9966 

15  27  16.5 

8.950 

22 

5  12  59.02 

9.0858 

21     3    0.4 

4.855 

23 

3  37    6.12 
St 

1.9981 

FNDAl 

N.15  36  11.3 
r  18. 

8.8n 

23 

5  15    4.23 
TD 

9.0877 

BSDA 

N.21     7  48.8 
Y  20. 

4.758 

0 

3  39    6.05 

1.9996 

N.15  45    1.7 

8.809 

0 

5  17    9.55 

9.0897 

N.21  12  31.4 

4.661 

1 

3  41    6.07 

9.0011 

15  53  47.6 

8.797 

1 

5  19  14.99 

9.0917 

21  17    8.2 

4.564 

2 

3  43    6.18 

9.0096 

16    2  29.0 

8.659 

2 

5  21  20.55 

90)936 

21  21  39.1 

4.467 

3 

3  45    6.38 

9.0049 

16  11     5.8 

8.576 

3 

5  23  26.22 

9.0954 

21  26    4.2 

4.360 

4 

3  47    6.68 

9.0058 

16  19  38.1 

8.500 

4 

5  25  32.00 

9.0973 

21  30  23.4 

4.970 

5 

3  49    7.08 

9.0074 

16  28    5.8 

&423 

5 

5  27  37.90 

9.0999 

21  34  36.6 

4.171 

6 

3  51     7.57 

9.0090 

16  36  28.9 

8.346 

6 

5  29  43.91 

9.1011 

21  38  43.9 

4.079 

7 

3  53    8.16 

9.0107 

16  44  47.3 

8.968 

7 

5  31  50.03 

9.1099 

21  42  45.2 

3.979 

8 

3  55    8.86 

S.0195 

16  53    1.0 

8.190 

8 

5  33  56.26 

9.1047 

21  46  40.5 

3.879 

9 

3  57    9.66 

9.0149 

17     1  10.1 

8.119 

9 

5  36    2.60 

9.1066 

21  50  290^ 

3.779 

10 

3  59  10.56 

9.0159 

17    9  14.4 

ejm 

10 

5  38    9.05 

9.1084 

21  54  13.2 

3.672 

11 

4    1  11.56 

9.0176 

17  17  13.9 

7.951 

11 

5  40  15.61 

9.1101 

21  57  50.5 

3.571 

12 

4    3  12.67 

9.0194 

17  25    8.5 

7.870 

12 

5  42  22.27 

9.1U8 

22    1  21.7 

3.460 

13 

4    5  13.89 

9.0919 

17  32  58.3 

7.790 

13 

5  44  29.03 

9.1136 

22    4  4a8 

3.367 

14 

4    7  15.22 

9.0930 

17  40  43.3 

7.709 

14 

5  46  35.90 

9.1153 

22    8    5.8 

3.965 

15 

4    9  16.65 

9.0948 

17  48  23.4 

7.697 

15 

5  48  42.87 

9.1170 

22  11  18.6 

3.169 

16 

4  11  18.19 

9.0967 

17  55  58.6 

7.545 

16 

5  50  49.94 

9.1187 

22  14  25.2 

3.059 

17 

4  13  19.85 

9.0986 

18    3  28.8 

7.469 

17 

5  52  57.11 

9.1903 

22  17  25.7 

9.956 

18 

4  15  21.6-2 

9.0304 

18  10  54.0 

7J78 

18 

5  55    4.37 

9.1918 

22  20  20.0 

9.853 

19 

4  17  23.50 

2.0393 

18  18  14.2 

7.995 

19 

5  57  11.73 

9.1934 

22  23    8.1 

9.749 

20 

4  19  25.50 

2.0349 

18  25  29.4 

7.911 

20 

5  59  19.18 

9.1950 

22  25  49.9 

90M5 

21 

4  21  27.61 

9.0369 

18  32  39.5 

7.196 

21 

6    1  26.73 

9.1960 

22  28  25.5 

9.541 

22 

4  23  29.84 

9.0389 

18  39  44.5 

7,040 

22 

6    3  34.37 

9.1981 

22  30  54.8 

9.436 

23 

4  25  32.19 

9.0401 

18  46  44.3 

6.954 

23 

6    5  42.10 

9.1205 

22  33  17.8 

9.339 

24 

4  27  34.65 

9.0490 

N.18  53  39.0 

6.868 

24 

6    7  49.91 

9.1309 

N.22  35  34.6 

9.997 
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QEEENWICH  MEAN  TIME. 

• 
THE  MOOITS  EIGHT  ASCENSION  AND  DECLINATION. 

.Hott. 

Bt^iAMMdoo. 

Diftfor 
]Minat«. 

Difffbr 
IMinato 

Hour. 

Bight  Atoendon. 

Diftfor 
IHinate. 

DeoUnAtSon. 

DiAfor 
lllbate. 

WEI 

^NESD 

AT  21. 

PEIDAT  28, 

•           b       V       • 

• 

O         t          It 

// 

h    m       • 

■ 

O        f        tt 

i/ 

0 

6    7  49^1 

9.1300 

NJ29  35  34.6 

9jm 

0 

7  51    6.31 

9.1570 

NJ22  17  50.6 

9.004 

1 

6    9  57^1 

^190 

99  37  45.0 

9.191 

1 

7  53  15.72 

9.1566 

22  14  47.7 

3.109 

2 

6  19    5.79 

9.1337 

99  39  49.1 

6.015 

9 

7  55  25.10 

9.1561 

99  11  38.3 

3.911 

3 

6  14  ia86 

9.1361 

99  41  46.8 

IJOO 

3 

7  57  34.45 

9.1556 
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GREENWICH  MEAK  TIME. 

THE  MOOITS  EIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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19.643 
19.613 
19.589 
19.550 
19.516 
19.489 
19.447 
19.409 
19^1 
19.339 
19.991 
19.948 
19.905 
19.161 


8ATUBDAY  81. 


ft 
19.975 

0 

19.964 

1 

19.909 

2 

19.096 

3 

134)04 

4 

134)00 

5 

13.013 

6 

134)16 

7 

134)17 

8 

134)18 

9 

13.017 

10 

134)15 

11 

134)19 

12 

134)00 

13 

134)04 

14 

19.996 

15 

19.901 

16 

19.969 

17 

19.973 

18 

19.963 

19 

19.969 

20 

19.940 

21 

19.996 

22 

19.911 

23 

h  m 
14  29 
14  31 
14  34 
14  36 
14  38 
14  40 
14  42 
14  45 
14  47 
14  49 
14  51 
14  53 
14  .56 

14  58 

15  0 


15 
15 
15 
15 
15 


15  13 
15  16 
15  18 
15  20 


a 

8 

47.81 

9.1508 

B.1 

57.46 

9.1096 

1 

7;j5 

9.1666 

1 

17.48 

9.1700 

1 

27.86 

9.1751 

1 

38.49 

9.1799 

1 

49.36 

9.1834 

I 

0.49 

9.l8n 

1 

11.88 

9.1991 

1 

23.54 

9.1965 

1 

a5.46 

9.9000 

I 

47.64 

9.9063 

1 

0.09 

9.9096 

r 

12.81 

9.9143 

r 

25.81 

9.9180 

r 

39.08 

9.9935 

V 

52.63 

9.9981 

h 

6.46 

9J396 

h 

20.57 

9.9376 

h 

34il7 

9.9494 

1, 

49.66 

9.9471 

i; 

4.63 

9.9519 

1 

19.89 

9.9666 

1' 

35.45 

9J618 

S.1 

S    2  1^.1  I 

0  14  26.4  ' 

26  31.9! 

38  34.6  I 
50  34Ji' 

2  31.0  I 
14  24.6  ' 
26  15.1  ' 
38    2.3 
49  46.2  I 

1  26.7! 

13  a7: 

24  37.2  I 
36  7.1  ' 
47  33J2: 
58  55.61 
3  10  14.2 


3  21  28.8 
3  32  39.4  I 
3  43  45i) 

3  54  48.3  i 

4  5  46.4  ' 
4  16  40.1  I 
4  27  29.5  I 


19.161 
19.115 
19.006 
19.000 
11.970 
11.919 
11.867 
11.814 
11.750 
11.703 
11.646 
11.587 
I1J96 
11.467 
11.404 
11.341 
11.977 
11.910 
11.149 
114)74 
114)04 
10.039 
10.660 
10.760 


SUNDAY,  SEPTEMBER  1. 
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PHASES  OP  THE  MOON. 


3>  First  Quarter . 
0  Full  Moon  .    . 

•  Aag. 

d 

4 

10 

17 

26 

h       m 

1     26.9 

16    42.7 

C  Last  Quarter  . 
#  New  Moon 

•  .    • 

•  •    . 

22    51.6 
2      0.0 

C  Perigee  .    .    . 
<r  Apoffee .    .    . 

.Aug. 
•    •    • 

d 

8 
20 

h 
19.4 

18.5 
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.    GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

Nmdb  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

mh. 

P.L. 
of 
Dur. 

Vlh. 

P.L. 
of 
Diff. 

IXh 

P.L. 
of 
Diff. 

1 

Si;n 

W. 

52    7  11 

3016 

53  37    4 

3005 

55    7  if 

9003 

5^37^32 

9083 

Antares 

E. 

67  32    4 

9791 

65  55  52 

971S 

64  19  29 

mi 

62  42  54 

9605 

Jupiter 

E. 

87  59  57 

9655 

86  22  17 

9645 

84  44  23 

9636 

83    6  16 

9695 

2 

Sun 

W. 

64  12  49 

9994 

65  44  37 

9019 

er  16  40 

9901 

68  48  58 

9888 

Antares 

E. 

54  36  58 

9660 

52  59  11 

9649 

51  21  13 

9634 

49  43    4 

9695 

Jupiter 

E. 

74  52    9 

9579 

73  12  36 

9561 

71  32  48 

9551 

69  52  45 

9540 

a  AquiliB 

E. 

101    4    3 

3989 

99  39  30 

3965 

98  14  37 

3947 

96  49  24 

3931 

3 

Sun 

W. 

76  34  28 

9698 

78    8  32 

9813 

79  42  33 

9800 

81  17    1 

9787 

Antares 

E. 

41  29  36 

9580 

39  50  26 

9584 

38  11    9 

9579 

36  31  45 

9575 

Jupiter 

E. 

61  28  36 

9489 

59  46  58 

9470 

58    5    3 

9458 

56  22  51 

9447 

aAquiloB 

E. 

89  38  54 

3164 

88  12    2 

3154 

86  44  58 

3144 

85  17  42 

3135 

4 

Sun 

W. 

89  13  37 

9799 

90  49  48 

9708 

92  26  17 

9606 

94    3    3 

9689 

Spica 

W. 

20  15    1 

9687 

21  51  58 

9634 

2330    7 

9500 

25    9  16 

9553 

Jupiter 

E. 

47  47  41 

9387 

46    3  48 

9375 

44  19  37 

9363 

42  35    9 

9350 

a  AquiloB 

E. 

77  59    7 

3107 

76  31    6 

3105 

75    3    3 

3105 

73  34  59 

3105 

5 

Suif 

W. 

102  11  17 

9618 

103  49  48 

9605 

105  28  36 

9503 

107    7  41 

9580 

Spica 

W. 

33  36  15 

9416 

35  19  27 

9305 

37    3    9 

9375 

38  47  19 

9357 

Jupiter 

E. 

33  48  28 

9901 

32    2  16 

9981 

•  30  15  48 

9969 

28  29    3 

9958 

a  AquiliB 

E. 

66  15  35 

3136 

64  48    9 

3148 

63  20  58 

3164 

61  54    6 

3189 

Fomalhaut 

E. 

97  47  32 

9506 

96    6  27 

9499 

94  25    3 

9480 

92  43  21 

9467 

6 

Sun 

W. 

115  27  16 

9539 

117    7  59 

9511 

118  48  57 

9500 

120  30  10 

9480 

Spica 

W. 

47  34  24 

9978 

49  20  56 

9964 

51    7  49 

9951 

52  55     1 

9930 

a  AquiliB 

E. 

54  46  31 

3336 

53  22  52 

3379 

52    0    3 

3491 

50  38  10 

3478 

Foioalhaut 

E. 

84  10  48 

9415 

82  27  34 

9405 

80  44    7 

9398 

79    029 

9300 

a  Pegasi 

E. 

100  38  46 

9633 

99    036 

9618 

97  22    6 

9604 

95  43  17 

9599 

7 

Sun 

W. 

128  59  39 

9445 

130  42  10 

9437 

132  24  52 

9430 

134    7  44 

9493 

Spica 

W. 

61  55  21 

9184 

63  44  12 

9175 

65  33  17 

9167 

67  22  35 

9159 

a  AqnilflB 

E. 

44    7  20 

3896 

42  53  56 

4018 

41  42  34 

*4157 

40  33  27 

4315 

Fomalhaut 

E. 

70  20    2 

9366 

68  35  38 

9364 

66  51   11 

9369 

65    6  42 

9363 

a  Pegasi 

E. 

87  25  26 

9546 

85  45  17 

9540 

84    4  59 

9535 

82  24  35 

9539 

8 

Spica 

W. 

76  31  47 

9198 

78  22    4 

9194 

80  12  27 

9190 

82    2  56 

9116  1 

Antares 

W. 

30  56    2 

9997 

32  43  50 

9900 

34  32    4 

9106 

36  20  39 

9183  ! 

Fomalhaut 

E. 

56  25    5 

9386 

54  41  10 

9396 

52  57  29 

9408 

51  14    6 

9493 

a  Pegasi 

E. 

74    2     1 

9535 

72  21  37 

9541 

70  41  21 

9548 

69    1  14 

9557 

9 

Spica 

W. 

91  16  13 

9111 

93    6  55 

9119 

94  57  36 

9114 

96  48  14 

9116 

Ail  tores 

W. 

45  27  15 

9147 

47  17    2 

9144 

49    6  54 

9141 

50  56  .50 

9141 

Jupiter 

VV. 

24  48  35 

9067 

26  40  25 

9068 

28  32  14 

9069 

30  24     1 

9071 

Fomalhaut 

E. 

42  43  45 

9543 

41    3  32 

9581 

39  24  11 

9694 

37  45  48 

9673 

a  Pegasi 

E. 

60  44  41 

9634 

59    6  32 

9666 

57  28  53 

9689 

55  51  49 

9711   1 

10 

Antares 

W. 

60    6  24 

9140 

61  56    8 

9154 

63  45  45 

9150 

65  35  15 

9164  { 

W. 

39  41  52 

9090 

41  33    6 

9096 

43  24  11 

9103 

45  15    6 

9100 

a  Arietis 

E. 

88    853 

9946 

86  21  34 

9953 

84  34  25 

9960 

82  47  27 

9968 

Aldebaran 

E. 

119  23  55 

9107 

117  33    7 

9113 

115  42  28 

9110 

113  51  58 

9196 

XIV. 
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GBBBNWIOH  MBAK  TDCB. 

LimAB  DIBTAHOB& 

1 

J 

Kane  and  DtMatton 
orObjMt. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
DUf. 

JLVmn. 

P.L. 

of 

Difli 

XXP>. 

P.L. 

of 

Diff. 

1 

Son 

W. 

SS    ^    6 

8971 

59d8'5S 

9060 

6f    95g 

8048 

62  41' 16 

9036 

AiiUirea 

£. 

61    6    7 

9666 

59  29    8 

9676 

57  51  56 

8668 

56  14  33 

9660 

JirPITBR 

E. 

81  27  55 

9615 

79  49  20 

9604 

78  10  31 

8603 

76  31  27 

9583 

3  t  Son 

W. 

70  21  32 

9676 

71  54  22 

9863 

73  27  28 

8851 

75    0  50 

9638 

Antarefl 

£. 

48    4  43 

9617 

46  26  11 

^610 

44  47  29 

8609 

43    8  37 

9606 

jDPtTKR 

E. 

68  12  27 

9596 

66  31  53 

9517 

64  51    4 

9505 

63    9  58 

8404 

1  aAquil» 

£. 

95  23  52 

3916 

93  58    2 

3909 

92  31  55 

3188 

91    5  32 

3176 

8 

Sun 

W. 

82  51  46 

9774 

84  26  48 

9761 

86    2    7 

9748 

87  37  43 

9735 

Aotares 

£. 

34  52  16 

9673 

33  12  44 

9679 

31  33  11 

9573 

29  53  39 

9577 

JOPITSE 

E, 

54  40  23 

9435 

52  57  38 

9493 

51  14  36 

9411 

49  31  17 

9300 

a  AquileB 

E. 

83  50  15 

3196 

82  22  39 

3191 

80  54  55 

3115 

79  27    4 

3110 

4 

Sun 

W. 

95  40    7 

9060 

97  17  28 

9656 

98  55    7 

9643 

100  33    3 

9630 

1 

Spica 

W. 

26  49  16 

9690 

28  30    2 

9480 

30  11  30 

9463 

31  53  35 

9438 

JUFITSE 

E. 

40  50  23 

9339 

39    5  20 

9397 

37  20  .0 

8315 

35  34  23 

9303 

aAquUs 

E. 

72    656 

3106 

70  38  56 

3119 

69  11     1 

3118 

67  43  13 

3196 

5 

Sun 

W. 

108  47    3 

9660 

110  26  41 

9066 

112    6  36 

8544 

113  46  48 

9533 

Spica 

W. 

40  31  55 

8339 

42  16  57 

9393 

44    2  23 

8307 

45  48  13 

9999 

JUPITUI 

E, 

26  42    2 

9947 

24  54  45 

9937 

23    7  12 

8996 

21  19  23 

9916 

aAquibs 

E. 

60  27  35 

3904 

59    1  30 

39tt 

57  35  55 

3958 

56  10  54 

3900 

Fomalbaot 

£. 

91     1  22 

9166 

89  19    6 

9446 

87  36  35 

8484 

85  53  49 

9494 

6 

Sun 

W. 

122  11  37 

8480 

123  53  18 

9471 

125  35  12 

8409 

127  17  19 

8463 

Spica 

W. 

54  42  31 

9997 

56  30  19 

9915 

58  16  24 

8904 

60    6  45 

9104 

sAquile 

E. 

49  17  21 

3649 

47  57  43 

3614 

46  39  24 

3606 

45  22  33 

3790 

Fomalhaut 

E. 

77  16  40 

9384 

75  32  42 

9378 

73  48  35 

8373 

72    4  21 

9360 

aPegasi 

E. 

94    4  11 

9580 

92  24  49 

9570 

90  45  13 

8661 

89    5  25 

9553 

7  1  SuH 

W. 

135  50  46 

9417 

137  33  56 

9419 

139  17  14 

8407 

141     0  39 

9403 

Spica 

W. 

69  12    4 

9151 

71     1  45 

9144 

72  51  37 

8138 

74  41  38 

8133 

a  Aquib9 

E. 

39  26  48 

4484 

38  22  51 

4708 

37  21  53 

4041 

36  24  11 

5918 

E. 

63  22  14 

9364 

61  37  48 

9367 

59  53  26 

8379 

58    9  11 

9378 

aPegasI 

E. 

80  44    6 

9530 

79    3  35 

9500 

77  23    2 

9530 

75  42  30 

9539 

8  ,  Spica 

W. 

83  53  30 

9114 

85  44    8 

9119 

87  34  49 

9111 

89  25  31 

9111 

1  Antiire0 

W. 

38    932 

9179 

39  58  41 

9164 

41  48    3 

9157 

43  37  35 

9159  1 

1  Fomalhaut 

E. 

49  31    4 

9440 

47  48  26 

9460 

46    6  17 

9485 

44  24  42 

9519  1 

>  aPegmn 

E. 

67  21  20 

9568 

65  41  41 

9580 

64    2  19 

9606 

62  23  18 

96,3, 

1    9  1  Spica 

W. 

98  38  49 

9110 

100  29  19 

9193 

102  19  43 

9198 

104  10    0 

1 
9139  , 

■        '  Aotares 

W. 

52  46  47 

9141 

54  36  44 

9141 

56  26  40 

9143 

58  16  34 

9145 

W, 

32  15  45 

9073 

34    7  26 

9077 

35  59     1 

9061 

37  50  30 

ao«5  ' 

1        '  Fomalhant 

E. 

36    8  32 

9731 

34  32  33 

9790 

32  58    4 

9679 

31  25  18 

9979 

i        1  aPegaai 

E. 

54  15  24 

9744 

52  39  42 

9781 

51    4  49 

9893 

49  30  51 

9869  1 

10     Aotores 

W. 

67  24  37 

8170 

69  13  49 

9178 

71    2  49 

9186 

72  51  37 

9195 

JCPITBE 

W. 

47    5  51 

9117 

48  56  24 

8196 

50  46  43 

9135 

52  36  49 

9144 

a  Arietta 

E. 

81    0  41 

9978 

79  14    9 

9987 

77  27  51 

9398 

75  41  49 

9311    , 

Aldebaran 

E. 

112    1  39 

9134 

110  11  32 

9149 

108  2137 

9151 

106  31  56 

9161 
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OBBBNWIOH  MBAK  TIMB. 

LimAB  DI8TANCE& 

h 

P.L. 

P.L. 

P.L. 

P.L. 

og 

Kame  and  DireoUoo 

Noon. 

of 

llfb. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Objeet. 

Dlff. 

TMff. 

DML 

DUt 

11 

Antares 

W, 

7l4dl2 

8904 

76  28  33 

9914 

7§  16  39 

wm 

80    ifS 

9906 

JUPITBR 

w. 

54  26  41 

tlM 

56  16  18 

916S 

58    538 

8170 

59  54  41 

8188 

a  A(]^uil8B 
a  Arietis 

w. 

39  24  28 

4367 

40  30  19 

4915 

41  38  31 

4061 

42  48  51 

3864 

E. 

73  56    5 

83d4 

72  10  40 

9337 

70  25  35 

8359 

68  40  51 

8368 

Alileboraii 

E. 

104  42  29 

9170 

102  53  17 

8181 

101    4  21 

9199 

99  15  41 

8904 

12 

Aotares 

W. 

88  59  14 

8301 

90  45  12 

8315 

92  30  50 

8330 

94  16    6 

8345 

Jupiter 

W. 

68  55  21 

99B3 

70  42  29 

9968 

72  29  J6 

8863 

74  15  41 

8998 

a  AquilaB 

W. 

49    5  32 

3987 

50  24  42 

3516 

51  44  48 

3471 

53    5  44 

3438 

a  Arietis 

E. 

60    3  21 

MOi 

58  21  14 

9484 

56  39  38 

9507 

54  58  35 

8538 

AldelKiran 

E. 

90  16  59 

8900 

88  30  14 

99S3 

86  43  50 

8906 

84  57  48 

8313 

13 

JUPITBR 

W. 

83    2    3 

8978 

84  46    9 

8305 

86  29  51 

8419 

88  13    8 

8498 

a  AquilaB 

W. 

59  59  30 

3311 

61  23  29 

3907 

62  47  44 

3987 

64  12  11 

3979 

a  Arietis 

E. 

46  42  25 

son 

45    5  14 

9711 

43  28  49 

9748 

41  53  13 

87B8 

Aldebaran 

E. 

76  13  17 

8304. 

74  29  33 

8410 

72  46  13 

8497 

71    3  17 

8445 

VtKUS 

E. 

106  17  19 

9763 

104  41  49 

8779 

103    6  44 

9790 

101  32    3 

8608 

14 

JUPITKR 

W. 

96  43  27 

9517 

98  24  17 

8534 

100    4  43 

9559 

101  44  44 

8560 

a  Aquilflb 

W. 

71  15  48 

3973 

72  40  3J 

S9n 

74    5    9 

3963 

75  29  40 

3900 

Pomalhaut 

W. 

35  48  20 

3133 

37  15  50 

3105 

38  43  54 

3069 

40  12  25 

3065 

Aldebaran 

E. 

62  34  48 

9533 

60  54  20 

9551 

59  14  17 

9568 

57  ;U  38 

8685 

VKPfUS 

E. 

9:3  44  47 

9005 

92  12  34 

9994 

90  40  45 

9943 

89    9  21 

8909 

Suit 

E. 

136  13  26 

MB 

134  40  19 

9881 

133    7  36 

9900 

131  35  17 

9919 

15 

Fomnlhaut 

W. 

47  :i8  47 

3099 

49    8  24 

3090 

50  38    1 

3030 

52    7  37 

3039 

aPeffasi 
Aldeiwran 

W. 

35  56  41 

4074 

37    7    8 

3087 

;^  19    0 

3014 

39  32    6 

3860 

E. 

49  22  26 

9874 

47  45  11 

9691 

46    8  19 

9708 

44  31  50 

9795 

Vends 

E. 

81  38  20 

3058 

80    9  19 

3076 

78  40  40 

3005 

77  12  24 

3113 

Pollux 

E. 

93  36  20 

9087 

91  59  23 

9704 

90  22  49 

9791 

88  46  37 

9738 

Suw 

E. 

123  59  29 

3009 

122  29  27 

3097 

120  59  48 

3046 

119  30  32 

3064 

16 

Fomalhaut 

W. 

59  34  29 

3058 

61    3  30 

3065 

62  32  22 

3079 

64    1    6 

3070 

a  Peirasi 

W. 

45  51  29 

3638 

47    9  24 

3609 

48  27  49 

3506 

49  46  39 

3565 

Aldebaran 

E. 

36  35    0 

9808 

35    0  13 

9894 

33  26  46 

9840 

31  53  10 

9656 

VsfiUS 

E. 

69  5(>  28 

3900 

68  30  19 

3917 

67    4  30 

3934 

65  39     1 

3949 

Pollux 

E. 

80  50  58 

9817 

79  16  52 

2839 

77  43    6 

9847 

76    9  39 

9861 

Su!f 

E. 

112    9  29 

3148 

1 10  42  18 

3164 

109  15  26 

3170 

107  48  52 

3194 

17  1  Pomalhaut 

W. 

71  2<>  18 

3191 

72  50    2 

3199 

74  17  36 

3138 

75  44  59 

3147 

a  Pe^Hsi 

W. 

56  25  24 

3500 

57  45  48 

3493 

59    6  20 

3486 

60  27    0 

3480 

Venus 

E. 

58  3lS    3 

3393 

57  12  18 

3337 

55  48  49 

3350 

54  25  35 

3369 

Pollux 

E. 

68  26  56 

9030 

66  55  15 

9949 

65  23  50 

9954 

63  52  40 

9966 

Mars 

E. 

82  45  43 

3138 

81   18  11) 

3150 

71)  51  10 

3163 

78  24  16 

3174 

1    SCN 

E. 

100  40  30 

3966 

99  15  39 

3980 

97  51     4 

3003 

96  26  44 

3304 

18 

Fomulhaut 

W. 

82  59  26 

3187 

84  25  51 

3194 

85  52    7 

3909 

87  18  14 

3900 

a  Pegasi 

W. 

67  11  31 

3465 

68  32  34 

3464 

69  53  38 

3464 

71  14  42 

3463 

Vends 

E. 

47  32  51 

3410 

46  10  56 

3498 

44  49  11 

3438 

43  27  37 

3440 

Pollux 

E. 

56  20  26 

3091 

54  50  39 

3030 

53  21    4 

3040 

51  51  41 

3049 

Mars 

E. 

71   13    7 

3997 

69  47  30 

3936 

68  22    3 

3944 

66  56  46 

3953 

Soif 

E. 

89  28  23 

3350 

88    5  20 

3368 

86  42  27 

3378 

85  19  45 

3386 

XVL 
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GBBBHWIOH  MBAN  TIMB. 

LUKAB  DISTANCES. 

i 

HaaeMidlMrMtloD 

0f0llj6«t. 

Blidnight. 

P.L. 

of 

IMC 

Xl^ 

P.L. 

of 

mm 

xvin^ 

P.L. 
of 

Diit 

XXlb. 

P.L. 
of 
DIft 

11 

Antaras 

W. 

sisi  i 

9947 

83  39'20 

1900 

8^26  iS 

mi 

8^1^56 

0907 

Joptna 

W. 

61  43  27 

noo 

63  31  55 

9919 

65  20    4 

9996 

67    7  53 

9940 

a  Aauiln 
a  Arieda 

W, 

44     1    6 

3668 

45  15    4 

3T73 

46  30  34 

9105 

47  47  26 

30S6 

E. 

66  56  30 

»» 

65  12  34 

9403 

63  29    3 

9«91 

61  45  58 

9441 

Aldebaran 

E. 

97  27  19 

ttl6 

95  39  16 

9999 

93  51  31 

9941 

92    4    5 

9955 

19 

ADtarea 

W. 

96    1    0 

9361 

97  45  31 

93n 

99  29  39 

9304 

101  13  23 

9410 

JcTFITXa 

W. 

76    1  43 

S3I3 

77  47  23 

9390 

79  32  40 

9346 

81  17  33 

9369 

aAqiiiUB 

W. 

54  27  24 

9309 

55  49  42 

3371 

57  12  32 

3346 

58  35  50 

3397 

aArietia 

E. 

53  18    6 

9668 

51  38  13 

9585 

49  58  57 

9613 

48  20  20 

9644 

Aidebanm 

£. 

83  12    8 

3896 

81  26  50 

9344 

79  41  55 

9361 

77  57  24 

9378 

13 

JuPfTBR 

W. 

89  56    1 

9447 

91  38  09 

9464 

93  20  33 

9469 

95    2  12 

9400 

a  Aquila 

W. 

65  36  47 

3974 

67    1  29 

3970 

68  26  15 

3970 

69  51    2 

3970 

aArietia 

E. 

40  18  29 

9630 

38  44  40 

9676 

37  11  51 

9097 

35  40    6 

9081 

Aldebaran 

E. 

69  20  46 

9469 

67  38  40 

9480 

65  56  58 

9497 

64  15  41 

9515 

VxifDa 

E. 

99  57  47 

9698 

98  23  55 

9647 

96  50  28 

9666 

95  17  25 

9886 

14 

JVFITBR 

W. 

103  24  21 

9668 

105    3  33 

9605 

106  42  21 

9099 

108  20  46 

9630 

01  Aquil» 

W. 

76  54    4 

3997 

78  18  19 

3306 

79  42  23 

3317 

81     6  15 

3398 

FomnUiaut 

W. 

41  41  17 

3059 

43  10  25 

3043 

44  39  45 

3036 

46    9  13 

3031 

Aldebaran 

E. 

55  55  23 

9604 

54  16  3:^ 

9091 

52  38    7 

9630 

51     0    5 

9656 

Vazfut 

E. 

87  38  21 

9961 

86    7  45 

3001 

84  37  33 

3000 

83    7  45 

3030 

Sun 

E. 

130    3  22 

9037 

128  31  50 

9054 

127    0  40 

9973 

125  29  53 

9901 

15 

Fomalhaut 

W. 

53  37  10 

3035 

55    6  39 

3040 

5636    2 

3045 

58    5  19 

3061 

aPesaai 
Aldetiaran 

W. 

40  46  17 

3703 

42     1  26 

3746 

43  17  25 

3704 

44  34    8 

3668 

E. 

42  55  44 

9749 

41  20    0 

9759 

39  44  38 

9n5 

38    9  38 

9709 

VKWua 

E. 

75  44  30 

3131 

74  16  58 

3148 

72  49  47 

3166 

71  22  57 

3183 

Pollux 

E. 

87  10  47 

9754 

85  35  19 

9770 

84    0  12 

9785 

82  25  25 

9801 

Scm 

E. 

118    1  38 

3061 

116  33    5 

3007 

115    4  52 

3114 

113  37    0 

3139 

16 

Fomalhaut 

W. 

65  29  41 

3067 

66  58    6 

3096 

68  26  20 

3105 

69  54  24 

3113 

aPegaai 

W. 

51     5  51 

3548 

52  25  22 

3534 

53  45    9 

3S91 

55    5  10 

3509 

Aldebaran 

E. 

30  19  55 

9879 

28  47    0 

9887 

27  14  24 

9909 

25  42    8 

9919    ; 

VsNoa 

E. 

04  13  50 

3965 

62  48  57 

3960 

61  24  22 

3904 

60    0    4 

3309  1 

PoUuz 

E. 

74  36  30 

9876 

73    3  40 

9600 

71  31     8 

9903 

69  58  53 

9917   ' 

Strw 

E. 

106  22  36 

3910 

104  56  39 

3995 

103  31     0 

3930 

102    5  37 

3953  1 

1 

17 

Fomalhaut 

W. 

77  12  12 

3155 

78  39  15 

3163 

80    6    8 

3171 

81  32  52 

1 
3179 

aPe^raai 

W. 

61  47  46 

3476 

63    8  37 

3479 

64  29  32 

3470 

65  50  .30 

3467   1 

1 

VKIfUS 

E. 

53    235 

3374 

51  :)9  49 

3386 

50  17  17 

3308 

48  54  58 

3408   1 

Pollux 

E. 

62  21  45 

9978 

60  51     5 

9989 

59  20  39 

3000 

57  50  26 

3010  > 

MAaa 

E. 

76  57  36 

3186 

75  31    10 

3197 

74     4  57 

3907 

72  38  56 

3917  1 

Strw 

E. 

95    2  37 

3316 

93  38  44 

33^ 

9*2  15    5 

3338 

90  51  ;w 

3349  ' 

16 

Fomalhaut 

W. 

88  44  13 

3915 

90  10    4 

399-i 

91  35  47 

3930 

93     1  21 

3336  ; 

aPeiraai 

W. 

72  a5  47 

3463 

73  56  53 

346:i 

75  17  58 

3463 

76  39    3 

3464 

1 

VxnT. 

E. 

42    6  13 

3454 

40  44  58 

3463 

39  23  52 

3471 

38    2  55 

3478   ' 

i 

Pollux 

E. 

50  22  21) 

3057 

48  5:}  27 

3066 

47  24  36 

3074 

45  55  55 

3083  1 

I 

MiJis 

E. 

65  31  :}9 

3960 

64    6  41 

3967 

62  41  51 

3974 

61  17    9 

3981 

J 
1 

Bvv 

E. 

83  57  12 

3303 

82  34  48 

3401 

81   12  33 

3406 

79  50  26 

3415  . 
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QEBBNWIOH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

ii 

P.L. 

P.L. 

P.L. 

P.L. 

NMoeuidDireoiion    1 

Noon. 

of 

UPl 

of 

Vlh. 

of 

IXh. 

of 

1* 

19 

of  Oljeot. 

Diff. 

BMT. 

DliL 

DMT. 

Fomalhaut 

W. 

94  26'  ii 

3949 

95  52    6 

3947 

97  17  19 

3953 

98  42  25 

3950 

aPepisi 
a  Arietis 

W. 

78    0    7 

3465 

79  21   10 

3465 

80  42  13 

3466 

82    3  15 

3468 

w. 

34  23  37 

3513 

35  43  47 

3484 

37    4  29 

3460 

38  25  38 

3438 

Venus 

E. 

36  42    6 

3484 

35  21  24 

3490 

34    0  49 

3496 

32  40  20 

3500 

Pollux 

E. 

44  27  24 

3090 

42  59    2 

3098 

41  30  50 

3105 

40    2  46 

3119 

Mars 

E. 

59  52  35 

3986 

58  28    7 

3991 

57    3  45 

3996 

55  39  29 

3300 

Sun 

E. 

78  28  26 

3491 

77    633 

3496 

75  44  46 

8431 

74  23    5 

3436 

20 

W. 

105  46  23 

3984 

107  10  53 

3968 

108  35  18 

3994 

109  59  37 

3996 

ot  Pe^asi 
a  Arietis 

W. 

88  48    7 

3479 

90    9    2 

3474 

91  29  55 

3475 

92  50  47 

3477 

W. 

45  16  47 

3358 

46  39  52 

3345 

48    3  12 

3333 

49  26  45 

3399 

Vewus 

E. 

25  59    9 

3591 

24  39    8 

3594 

23  19  10 

3596 

21  59  15 

3699 

Pollux 

E. 

32  44  38 

3148 

31  17  27 

3157 

29  50  26 

3165 

28  23  35 

3175 

Mars 

E. 

48  39    8 

3313 

47  15  12 

3315 

45  51  18 

3316 

44  27  25 

3317 

Sun 

E. 

67  35  44 

3451 

66  14  25 

3453 

64  53    8 

3454 

63  31  53 

3454 

21 

n  Ai-ietis 

W. 

5(i  27  30 

3975 

57  52  11 

3966 

59  17    3 

8957 

60  42    5 

3948 

Aldebaran 

W. 

23  58  28 

3005 

25  26  44 

3091 

26  55    5 

3086 

28  23  32 

3081 

Mars 

E. 

37  28    1 

3313 

36    4    4 

3311 

34  40    5 

8308 

33  16    3 

8306 

Sun 

E. 

56  45  38 

3459 

55  24  20 

3451 

54    3    1 

3448 

52  41  39 

3446 

22 

a  Arietis 

W. 

67  49  41 

3906 

69  15  41 

3199 

70  41  51 

3191 

72    8  11 

3183 

Aldebarao 

W. 

35  47  19 

3055 

37  16  24 

9049 

38  45  36 

8043 

40  14  56 

3037 

Sun 

£. 

45  54    3 

3430 

44  32  20 

3495 

43  10  32 

8491 

41  48  39 

8410 

23 

a  Arietis 

W. 

79  22  16 

3143 

80  49  34 

3133 

82  17    3 

8195 

83  44  42 

8117 

Aldebaran 

W. 

47  43  32 

3003 

49  13  41 

9095 

50  44    0 

9968 

52  14  28 

9961 

Sun 

E. 

34  57  53 

3399 

33  35  27 

3386 

32  12  55 

3389 

30  50  18 

8378 

24 

a  Arietis 

W. 

91    5  27 

3076 

92  34    6 

3068 

94    2  55 

3060 

95  31  54 

3059 

Aldebaran 

W. 

59  49  15 

9939 

61  20  44 

9931 

62  52  24 

9099 

64  24  15 

9913 

Venus 

W. 

17  26    8 

3386 

18  48  41 

3373 

20  11  28 

3361 

21  34  29 

3349 

Sun 

E. 

23  56    2 

3361 

22  33    1 

3361 

21  10    0 

3364 

19  47    2 

3367 

28 

Sun 

W. 

23  19  55 

3044 

24  49  13 

3096 

26  18  53 

8010 

27  48  53 

9996 

Antares 

E. 

70  37  50 

9081 

69    0  45 

9673 

67  23  29 

9666 

65  46    3 

9656 

Jupiter 

E. 

90  17  56 

9646 

88  40    3 

9638 

87    1  59 

9699 

85  23  43 

9690 

29 

Sun 

W. 

35  23    2 

9B35 

36  54  37 

9994 

38  26  26 

9913 

39  58  28 

9900 

Antares 

E. 

57  36  25 

9693 

55  58     1 

9617 

54  19  29 

9611 

52  40  49 

9606 

Jupiter 

E. 

77    9  30 

9579 

75  30    6 

9570 

73  50  30 

9569 

72  10  43 

9554 

a  Aqiiilfe 

E. 

103  44    3 

3981 

102  19  29 

3964 

100  54  35 

3947 

99  29  22 

3939 

30 

Sun 

W. 

47  41  55 

9853 

49  15  14 

9844 

50  48  45 

9835 

52  22  27 

9m 

Antni-es 

E. 

44  25  41 

9583 

42  46  22 

9580 

41     6  59 

9577 

39  27  33 

9575 

Jupiter 

E. 

63  49    3 

9515 

62    8  10 

9507 

60  27    7 

9499 

58  45  53 

9409 

a  Aquiles 

E. 

92  19  20 

3175 

90  52  41 

3167 

89  25  52 

3159 

87  58  54 

3153 

31 

Sun 

W. 

60  13  53 

9789 

61  48  44 

9774 

63  23  46 

9765 

64  59    0 

9757 

Spica 

W. 

17  20    3 

9813 

18  54  14 

9747 

20  29  52 

9693 

22    641 

9650 

Jupiter 

E 

50  17    4 

9455 

48  34  47 

9447 

46  52  19 

9440 

45    9  41 

9433 

aAquilee 

E. 

80  42  35 

8138 

79  15  11 

3138 

77  47  47 

8J40 

76  20  26 

8143 
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OBBEQJrWIOH  MEAN  TIMB. 

LUMAB  DI8TAHCE8. 

19 

KMB«Mld  DIlMtlOB 

•fOliMi. 

Midnight. 

P.L. 
of 
Diff. 

XVb. 

P.L. 
of 
Dur. 

XVIllb. 

P.L. 
of 
Diff. 

XXP*^ 

P.L. 
of 

Piff 

Foaudhaiit 

W. 

100    7  25 

3864 

101  32' 19 

3970 

10I57  S 

3979 

104  21'  ii 

3979 

1 

aPe|Bsi 
aAneiis 

W. 

83  24  ]5 

3M0 

84  45  14 

8488 

86    6  13 

8470 

87  27  11 

3471 

' 

W. 

39  47  12 

3416 

41    9    8 

8481 

42  31  23 

8389 

43  53  57 

3371 

Vbhus 

£. 

31  19  56 

3609 

29  59  37 

3908 

28  39  23 

3914 

27  19  14 

3917 

PtoUiuc 

E. 

38  34  51 

3110 

37    7    5 

3186 

35  39  27 

8133 

34  11  58 

3141 

Mabs 

E. 

54  15  17 

3303 

52  51    9 

3306 

51  27    5 

3310 

50    3    5 

3313 

8im 

£. 

73    1  29 

3430 

71  39  57 

3443 

70  18  29 

8446 

68  57    5 

3449 

90 

FoimUiaat 

W. 

ill  23  51 

330B 

112  48    0 

3307 

114  12    3 

3319 

115  36    1 

3316 

aPemi 
aAnedfl 

W. 

94  11  37 

9478 

95  32  26 

3480 

96  53  13 

3461 

98  13  58 

3483 

W. 

50  50  31 

»18 

52  14  29 

3308 

53  38  38 

3989 

55    259 

3963 

VBlfOt 

E. 

20  39  23 

3939 

ID  19  34 

3939 

17  59  48 

3937 

16  40    5 

3941 

PoUux 

E. 

26  56  56 

3186 

25  30  30 

3196 

24    4  19 

3913 

22  38  25 

3831 

Maes 

E. 

43    333 

3317 

41  39  41 

3317 

40  15  49 

3316 

38  51  56 

3314 

Sm 

E. 

62  10  38 

34S9 

60  49  24 

8499 

59  28  10 

3494 

58    655 

3493 

31 

aArietb 

W. 

62    7  17 

3840 

63  32  39 

3939 

64  58  10 

3994 

66  23  51 

3916 

Aldebann 

W. 

29  52    5 

3070 

31  20  44 

3on 

32  49  29 

3069 

34  18  21 

3060 

Maes 

E. 

31  51  59 

3303 

30  27  51 

3300 

29    339 

3900 

27  39  23 

3000 

8cm 

E. 

5120  15 

8444 

49  58  48 

8440 

48  37  17 

3437 

47  15  42 

3433 

» 

aArietis 

W. 

73  34  40 

3179 

75    1  19 

3167 

76  28    8 

3198 

77  55    7 

3190 

Akfebanui 

W. 

41  44  23 

3080 

43  13  58 

8084 

44  43  41 

3010 

46  13  32 

3010 

Sun 

E. 

40  26  41 

3411 

39    4  37 

8407 

37  42  28 

3401 

36  20  13 

3387 

23 

aArietk 

W 

85  12  31 

3108 

86  40  30 

3101 

88    839 

3089 

89  36  58 

3084 

Aldelmraii 

W. 

53  45    5 

9873 

55  15  52 

9969 

56  46  49 

90B6 

58  17  57 

9040 

Suif 

E. 

29  27  36 

3373 

28    4  49 

3380 

26  41  57 

3389 

25  19    1 

3363 

24 

aArietis 

W. 

97    1    3 

3044 

98  30  21 

3036 

99  59  49 

3090 

101  29  26 

3001 

Aldebann 

W. 

65  56  17 

9009 

67  28  30 

8609 

69    055 

9066 

70  33  32 

96n 

Ymavn 

W. 

22  57  44 

3338 

24  21  12 

3380 

25  44  53 

3319 

27    8  47 

3304 

8cm 

E. 

18  24    8 

3374 

17    1  22 

3386 

15  38  49 

3403 

14  16  36 

3431 

» 

Sun 

W. 

29  19  11 

9063 

30  49  45 

9070 

32  20  35 

9096 

33  51  41 

9046 

Aotares 

E. 

64    8  27 

9891 

62  30  41 

9043 

60  52  45 

9637 

59  14  40 

9699 

JonrsB 

E. 

83  45  15 

9619 

82    636 

9083 

80  27  45 

9689 

78  48  43 

9987 

20 

SOF 

W. 

41  30  44 

9800 

43    3  13 

9683 

44  35  54 

9633 

46    8  48 

9669 

Antves 

E. 

51    2    1 

9000 

49  23    5 

9909 

47  44    3 

9981 

46    4  55 

9986 

JunTBR 

E. 

70  30  45 

9946 

68  50  36 

9938 

er  10  16 

9B30 

65  29  45 

9988 

aAqmlflD 

E. 

98    3  51 

3910 

9638    4 

3907 

95  12  3 

3109 

93  45  48 

3184 

dO 

Sell 

W. 

53  56  21 

9617 

55  30  27 

9606 

57    4  44 

9700 

58  39  13 

9791 

Aolaree 

E. 

37  48    4 

9974 

36    834 

9979 

34  29    5 

9977 

32  49  39 

9989 

E. 

57    4  29 

9489 

55  22  54 

94n 

53  41     8 

8400 

51  59  11 

9489 

aAqiul« 

B. 

86  31  48 

3148 

85    4  36 

3143 

83  37  19 

8140 

82    9  58 

3136 

31 

Son 

W. 

66  34  24 

9748 

68    9  59 

9741 

69  45  45 

9739 

71  21  42 

9794  ! 

8pie» 

W. 

23  44  28 

9014 

25  23    4 

9983 

27    222 

9906 

28  42  17 

9933 

JoriTBR 

E. 

43  26  53 

9499 

41  43  54 

9418 

40    0  45 

•411 

38  17  26 

9404 

1 

aAquila 

£. 

74  53    8 

8147 

73  25  55 

3193 

71  58  50 

3161 

70  31  54 

3168 

10 
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AT  GBEENWICH  APPARENT  NOON. 

THE  8UN»8 

t 

1 

1 

1 
1 

Sidereia 
Time  of 
Semi, 
diameter 
Paesing 
■eridian 

Xqnatloiiof 

Time, 

to  be 
SvbtrBOted 

from 
Apparent 

Time. 

Biit  for 
IHoar. 

Appwent 
Right  AsoensioD. 

DUr.for 
IHonr. 

Apparent 
DeclinaUoo. 

DiiT.  for 
1  Honr. 

Semi, 
diameter. 

SUN. 

Mon. 

Tues. 

1 

2 
8 

h     m       8 

10  43    8.10 
10  46  45.55 
10  60  22.71 

9.067 
9.066 
9.043 

N.  8    7  35.6 
7  45  41.2 
7  23  39.3 

-54.60 
54.92 
55.23 

15  53'.'76 
15  54.00 
15  54.24 

64!39 
64.35 
64.31 

m       • 

0  13.32 
0  32.37 
0  51.71 

0*.787 
0.799 
0.811 

Wed. 
Thur. 
Frid. 

4 
5 

6 

10  53  59.60 

10  57  36.24 

11  1  12.64 

9.032 
9.022 
9.013 

7     1  30.3 
6  39  14.6 
6  16  52.4 

-65.52 
65.80 
56.06 

15  54.48 
15  54.73 
15  54.98 

64.27 
64.24 
64.21 

1  11.32 
1  31.18 
1  51.27 

0.822 
0.832 
0.841 

Sal. 

SUN. 

Mon. 

7 
8 
9 

11     4  48.83 
11     8  24.83 
11  12    0.66 

9.004 
8.997 
8.990 

5  54  24.0 
5  31  49.8 
5    9  10.1 

-66.31 
56.55 
56.77 

15  55.23 
15  55.48 
15  55.73 

64.19 
64.16 
64.14 

2  11.57 
2  32.07 
2  52.74 

0.850 
0.857 
0.864 

Tues. 
Wed. 
Thur. 

10 
11 
12 

11  15  36.34 
11  19  11.90 
11  22  47.36 

8.986 
8.981 
8.977 

4  46  25.2 
4  23  35.4 
4    0  41.0 

-56.98 
57.17 
57.35 

15  55.98 
15  56.23 
15  56.48 

64.12 
64.10 
64.08 

3  13.56 
3  34.49 
3  55.52 

0.869 
0.874 
0.877 

Frid. 

Sat. 

SUN. 

13 
14 
15 

11  26  22.74 
11  29  58.07 
11  33  33.36 

8.974 
8.972 
8.971 

3  37  42.3 
3  14  39.6 
2  51  33.2 

-57.52 
57.68 
67.83 

15  56.74 
15  56.99 
15  57.25 

64.07 
64.06 
64.05 

4  16.63 
4  37.81 
4  59.01 

0.880 
0.882 
0.883 

Mon. 
Tues. 
Wed. 

16 
17 
18 

11  37    8.65 
11  40  43.94 
11  44  19.26 

8.971 
8.972 
8.974 

2  28  23.5 
2    5  10.8 
1  41  55.3 

-67.96 
58.08 
58.19 

15  57.50 
15  57.76 
15  58.02 

64.05 
64.05 
64.05 

5  20.23 

5  41.43 

6  2.61 

0.883 
0.882 
0.880 

Thur. 
Frid. 

Sat. 

19 
20 
21 

11  47  54.63 
11  51  30.08 
11  55    5.61 

8.976 
8.979 
8.983 

1   18  37.4 
0  55  17.5 
0  31  55.9 

-58.28 
58.36 
58.42 

15  58.28 
15  58.54 
15  58.80 

64.06 
64.07 
64.08 

6  23.73 

6  44.78 

7  5.74 

0.878 
0.875 
0.871 

SUN. 

Mon. 

Tues. 

22 
23 
24 

11  58  41.24 

12  2  17.00 
12     5  52.90 

8.988 
8.993 
8.999 

N.  0    8  32.9 

S.   0  14  51.1 

0  38  15.7 

-58.47 
58.51 
58.53 

15  59.07 
15  59.34 
15  59.61 

64.09 
64.11 
64.13 

7  26.60 

7  47.34 

8  7.93 

0.866 
0.861 
0.865 

Wed, 
Thur. 
Frid. 

25 
26 
27 

12    9  28.95 
12  13     5.18 
12  16  41.60 

9.006 
9.0  J  4 
9.022 

1     1  40.6 
1  25     5.4 
1  48  29.7 

-58.53 
58.52 
58.49 

15  59.88 

16  0.16 
16    0.44 

64.16 
64.19 
64.22 

8  28.37 

8  48.65 

9  8.74 

0.848 
0.840 
0.832 

Sat. 

SUN 

Mon. 

28 
29 
30 

12  20  18.22 
12  23  55.06 
12  27  32.15 

9.031 
9.041 
9.051 

2  11  53.1 
2  35  15.4 
2  58  36.2 

-58.45 
58.39 
58.31 

16    0.72 
16     1.00 
16     1.28 

64.25 
64  29 
64.33 

9  28.61 

9  48.25 

10    7.66 

0.823 
0.813 
0.803 

Tues. 

31 

12  31     9.50 

9.062 

S.   3  21  54.9 

-68.23 

16     1.56 

64.37 

10  26.81 

0.792 

Nan.— The  meMi  time  of  semii 
The  sign  —  prefixed  to 
■onth  dediniitknis.  incn 

Uftmeter] 
the  hour 

)MiDg. 

MMSing  m»7  he  found  by  tab 
ly  ohange  of  dedinAtion  indi 

traotiiig  (H.18 
cates  that  noi 

from  the 
thdeoUm 

lidereal  time, 
itiona  aredeci 

•easing; 

n. 
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▲T  GKEENWIOH  MEAN  NOON. 

THE  SUITB 

t 

1 

SUN. 
Moo. 
Tues. 

1 

1 

1 

Thno. 

to  be 

Added  to 

Mean  Time. 

Die  for 
IHoor. 

Sideraa 

TInie, 

or 

Bight  AwMwkm 

of 

Mean  Son. 

AppM«ot 
Bight  AmwcmIoo. 

Di&ibr 
IHoar. 

Appnrent 

Dtftfor 
1  Hoar. 

1 

2 
8 

10  43    8!l3 
10  46  45.63 
10  50  22.84 

9.069 
9.057 
9.045 

N.    8    7  35.4 
7  45  40.7 
7  23  38.6 

54.93 
55.34 

0  13*32 
0  32.37 
0  51.71 

0.787 
0.799 
0.811 

10  43  21.45 
10  47  18.00 
10  51  14.55 

Wed. 
Tbur. 
Prid. 

4 
5 
6 

10  53  59.78 

10  57  36.47 

11  1  12.92 

9.034 
9.024 
9.015 

7     1  29.3 
6  39  13.2 
6  16  50.6 

-55.53 
55.81 
56.07 

1  11.33 
1  31.19 
1  51.29 

0.833 
0.833 
0.841 

10  55  11.11 

10  59    7.66 

11  3    4.21 

Set. 

SUN. 

Mod. 

7 
8 
9 

11    4  49.16 
11     8  25.21 
11  12     1.09 

9.006 
8.999 
a993 

5  54  22.0 
5  31  47.5 
5    9    7.5 

-56.33 
56.56 
56.78 

2  11.60 
2  32.11 
2  52.78 

0.850 
0.857 
0.864 

11    7    0.76 
11  10  57.32 
11  14  53.87 

Toes. 
Wed. 
Tbur. 

10 
11 
12 

11  15  36.82 
11  19  12.43 
11  22  47.94 

8.987 
8.983 
a979 

4  46  22.2 
4  23  32.0 
4    0  37.3 

-56.99 
57.19 
57.37 

3  13.60 
3  34.54 
3  55.58 

0.869 
0.874 
0.877 

11  18  60.42 
11  22  46.97 
11  26  43.62 

Prid. 

Set. 

SUN. 

13 
14 
15 

11  26  23.38 
11  29  58.76 
11  33  34.10 

8.976 
8.974 
8.973 

3  37  38.2 
3  14  35.2 
2  51  28.5 

-57.54 
57.70 
57.85 

4  16.69 
4  37.87 
4  59.08 

0.880 
0.883 
0.883 

11  30  40.07 
11  84  36.63 
11  38  33.18 

Moo. 
Tues. 
Wed. 

16 
17 
18 

11  37    9^ 
11  40  44.79 
11  44  20.16 

8.973 
8.974 
a976 

2  28  18.4 
2    5    5.3 
1  41  49.5 

-57.98 
58.10 
58.31 

5  20.30 

5  41.51 

6  2.69 

0.883 
0.883 
0.880 

11  42  29.74 
11  46  26.30 
11  50  22.85 

Thur. 

Prid. 

Set 

19 
20 
21 

11  47  55.58 
11  51  31.08 
11  55    6.67 

8.978 
8.981 
8.985 

1  18  31.3 
0  55  11.0 
0  31  49.0 

-58.30 
58.38 
66.44 

6  23.82 

6  44.87 

7  5.84 

0.878 
0.875 
0.871 

11  54  19.40 

11  58  15.95 

12  2  12.51 

SUN. 

Moo. 

Toes. 

22 
23 
24 

11  58  42.35 

12  2  18.16 
12    5  54.11 

8.990 
8.995 
9.001 

N.    0    8  25.7 

S.    0  14  58.6 

0  38  23.6 

-58.49 
58.53 
68.55 

7  26.71 

7  47.45 

8  8.05 

0.866 
0.861 
0.855 

12    6    9.06 
12  10    5.61 
12  14    2.16 

Wed. 

Thar. 
Prid. 

26 
26 
27 

12    9  30.22 
12  13    6.50 
12  16  42.96 

9.008 
9.016 
9.034 

1     1  48.9 
1  25  14.0 
1  48  38.6 

-58.55 
58.54 
58.51 

8  28.49 

8  48.77 

9  8.86 

0.848 
0.840 
0.833 

12  17  58.71 
12  21  55.27 
12  25  51.82 

Set. 

SUN. 

Moo. 

28 
29 
30 

12  20  19.64 
12  23  56.54 
12  27  33.68 

9.038 
9.043 
9.053 

2  12    2.4 
2  35  25.0 
2  58  46.1 

-58.47 
58.41 
58.33 

9  28.73 

9  48.38 

10    7.79 

0.833 
0.813 
0.803 

12  29  48.37 
12  33  44.92 
12  37  41.47 

Toea. 

81 

12  31  11.09 

9.064 

8.    8  22    5.1    -58.34 

1 

10  26.94 

0.793 

12  41  38.03 

lewidtimater  for  nu 
■Icn^praflsedtot] 
leereMlng  {  aoalli  di 

Ml  noon  n 
behooriy 
MUnationi 

Ukj  bo  Miningd  tho  aamo  m  th 
ohangoof  declination  indloaioi 
i»inerMaing. 

ftt  for  apparent  I 
that  north  deol 

loon. 
[nations 

DIfll  for  1  hoar, 
+  9-.8565. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

Logarithm 

of  the 

Bftdiiu  Vector 

HeMiTime 

TRUE  IX>N01TU1>X. 

'8 
1 

Dift  for 
1  Hoar. 

LATITUDE. 

of  the 
Barth. 

Dlitfor 
IHoar. 

of 
Sidereal  Noon. 

X 

A' 

1 

244 

O           /          // 

159  12    6.4 

11  49.2 

145.'33 

+  0"l6 

0.0037347 

-45.1 

b      m      a 

13  14  28.04 

2 

345 

160  10  14.8 

9  57.5 

145.39 

+  0.05 

0.0036258 

45.6 

13  10  32.13 

8 

246 

161     8  24.6 

8    7.2 

145.44 

-0.07 

0.0035157 

46.1 

13    6  36  23 

4 

247 

162    6  35.9 

6  18.4 

145.50 

-0.20 

0.0034046 

-46.5 

18    2  40.32 

5 

248 

163    4  48.7 

4  31.1 

145.56 

0.33 

0.0032927 

46.8 

12  58  44.41 

6 

249 

164    3    3.1 

2  45.4 

145.62 

0.46 

0.0031802 

47.1 

12  54  48.50 

7 

250 

165     1   19.0 

1     1.2 

145.69 

-  0.56 

0.0030673 

-47.3 

12  50  52.59 

8 

251 

165  59  36.5 

59  18.6 

145.76 

0.65 

0.0029539 

47.4 

12  46  56.69 

9 

252 

166  57  55.7 

57  37.7 

145.83 

0.73 

0.0028401 

47.5 

12  43    0.78 

10 

253 

167  56  16.7 

55  58.6 

145.91 

-0.78 

0.0027259 

-47.6 

12  39    4.87 

11 

254 

168  54  39.6 

54  21.4 

145.99 

0.79 

0.0026114 

47.7 

12  35    8.97 

12 

255 

169  53    4.5 

52  46.2 

146.08 

0.76 

0.0024968 

47.8 

12  31   13.07 

13 

256 

170  51  31.4 

51   13.0 

146.17 

-0.70 

0.0023820 

-47.9 

12  27  17.16 

14 

257 

171  50    0.3 

49  41.8 

146.25 

0.63 

0.0022669 

48.0 

12  23  21.25 

15 

258 

172  48  31.4 

48  12.8 

146.34 

0.54 

0.0021514 

48.2 

12  19  25.34 

16 

259 

173  47    4.7 

46  46.0 

146.43 

-0.42 

0.0020354 

-48.4 

12  15  29.43 

17 

260 

174  45  40.2 

45  21.4 

146.52 

0.28 

0.0019189 

48.7 

12  11  33.52 

18 

261 

175  44  17.9 

43  59.0 

146.61 

0.14 

0.0018018 

49.0 

12    7  37.61 

19 

262 

176  42  57.8 

42  38.8 

146.71 

-0.01 

0.0016839 

-49.3 

12    3  41.71 

20 

263 

177  41  39.9 

41  20.8 

146.80 

+  0.11 

0.0015651 

49.7 

11  59  45.81 

21 

264 

178  40  24.2 

40    5.0 

146.89 

0.23 

0.0014454 

50.1 

11  55  49.90 

22 

265 

179  89  10.6 

38  51.3 

146.98 

+  0.31 

0.0013248 

-50.5 

11  51  53.99 

23 

266 

180  37  59.2 

37  39.8 

147.07 

0.37 

0.0012033 

50.9 

11  47  58.09 

24 

267 

181  86  50.0 

36  30.5 

147.16 

0.40 

0.0010807 

51.3 

11  44    2.19 

25 

268 

182  35  42.8 

35  23.2 

147.24 

+  0.41 

0.0009571 

-51.7 

11  40    6.28 

26 

269 

183  34  37.5 

34  17.8 

147.32 

0.38 

0.0008325 

52.1 

11  36  10.37 

27 

270 

184  33  34.1 

33  14.4 

147.40 

0.32 

0.0007070 

52.4 

11  32  14.46 

28 

271 

185  32  32.6 

32  12.8 

147.48 

+  0.24 

0.0005808 

-52.7 

11  28  18.56 

29 

272 

186  31  32.9 

81  13.0 

147.55 

0.14 

0.0004539 

53.0 

11  24  22.65 

30 

273 

187  30  35.1 

30  15.1 

147.63 

+  0.02 

0.0003265 

53.2 

11  20  26.74 

31 

274 

188  29  39.0 

29  189 

147.70 

-0.11 

0.0001987 

-53.3 

11  16  30.84 

the 

nnmbera  In  ooltunn 
mean  equinox  of  Ja 

A  oorrespond 
Duary  (H.O. 

to  the  tn 

10  equinox  of  the  date;  In  oolnx 

iinV.to 

DHL  for  1  Boar« 
—  9».8296. 
(Table  n.) 
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OBEENWIOH  MEAN  TDCB. 

1 

O 

1 

1 
2 
3 

THE  MOON'S 

BKMXDIAHKrXB. 

H<mm>NTAT.  PARAT.T.AT, 

UPPSB  TRANSIT. 

AGE. 

Moeo. 

Midaight. 

Kooa. 

I>i£«9r 
IHoor. 

Ifidnl^i. 

Difl:  for 
IHonr. 

Meridian  of 

OMSBWlob. 

DUr.  for 
IHoor. 

Noon. 

15  5918 

16  5.9 
16  11.6 

16    ^1 
16    8.9 
16  18.9 

58'  34.'l 

58  58.2 

59  19.0 

w 

+1.06 
0.95 
0.78 

58' 46:5 
59    9.1 
59  27.7 

+iroi 

0.87 
0.67 

h      m 

4  49.7 

5  44.3 

6  42.1 

9.91 
9.35 
9.47 

d 
5.9 

6.9 
7.9 

4 
5 
6 

16  15.9 
16  18.4 

16  ia5 

16  17.4 
16  18.6 
16  17.6 

59  35.0 
59  44.1 
59  44.6 

+0.54 
+0.5K 
-0.19 

59  40.5 
59  45.6 
59  41.1 

+0.39 
+0.09 
-0.41 

7  42.4 

8  43.4 

9  43.4 

9.64 
9.53 
9.45 

8.9 

9.9 

10.9 

7 
8 
9 

16  15.9 
16  10.3 
16    2.0 

16  13.5 
16    6.5 
15  57.0 

59  34.8 
59  14.4 
58  44.0 

-0.64 
1.07 
1.45 

59  25.9 
59    0.3 
58  25.6 

-0.86 
1.97 
1.60 

10  40.7 

11  34.8 

12  25.7 

9.39 
9.18 
9.06 

11.9 
12.9 
13.9 

10 
11 
12 

15  51.6 
15  39.8 
15  27.7 

15  45.8 
15  38.8 
15  21.9 

58    5.7 
57  22.4 
56  37.8 

-1.78 
1.85 
1.84 

57  44.4 
57    0.1 
56  16.1 

-1.81 
1.86 
1.78 

13  14.0 

14  0.6 
14  46.3 

1.97 
1.99 
1.90 

14.9 
15.9 
16.9 

13 
14 
15 

15  16.1 
15    5.9 
14  57.7 

15  10.8 
15     1.5 
14  64.5 

55  55.3 
55  17.8 
54  47.8 

-1.69 
1.42 
1.07 

55  35.7 
55     1.7 
54  36.1 

-1.57 
1.96 
0.87 

15  31.9 

16  18.0 

17  4.9 

1.91 
1.94 
1.98 

17.9 
18.9 
19.9 
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GRBBMWIOH  MBAK  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.3986 

15  58  32.5 

10.380 

13 

13  52  39.06 

9.1»^. 

6  33  52.6 

13.130 

13 

15  39  41.30 

9.3339 

Ki    8  53.1 

10.997 

14 

13  54  47.53 

9.1497 

6  46  59.6 

13.109 

14 

15  42     1.43 

9.3378 

16  19    8.2 

10.904 

15 

13  56  56.18 

9.1458 

7    0    4.9 

13.074 

15 

15  44  21.84 

9.3495 

16  29  17.6 

10.109 

16 

13  59    5.02 

9.1490 

7  13    8.5 

13.045 

16 

15  46  42.53 

90)471 

16  39  21.3 

100)14 

17 

14     1  14.06 

9.1599 

7  26  10.3 

13.815 

17 

15  49    a50 

9.3517 

16  49  19.3 

9.918 

18 

14    3  23.29 

9.1555 

7  39  10.3 

19.963 

18 

15  51  24.74 

9.3563 

16  .59  11.5 

9.890 

19 

14    5  32.72 

9.1589 

7  52    8.3 

190)49 

19 

15  53  4^26 

90)8i0 

17    8  57.7 

9.719 

20 

14    7  42.36 

9.1803 

8    5    4.2 

19.913 

20 

15  56    8.06 

9.3857 

17  18  37.8 

9.818 

21 

14    9  52.20 

S.1867 

8  17  57.9 

19.877 

21 

15  58  30.14 

9.3703 

17  28  11.9 

9.617 

22 

14  12    2.25 

9.1899 

8  30  49.4 

19.840 

22 

16    0  52.50 

9.3710 

17  37  39.8 

9.413 

23 

14  14  12^1 

9.1797 

8  43  38.7 

19.809 

23 

16    3  15.14 

9.3798 

17  47     1.4 

9.307 

24 

14  16  22J)8 

9.1783 

8.  8  56  25.6 

19.761 

21 

16    5  38.05 

9.3849 

8. 17  56  ia6 

9.900 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

H««r. 

BlfbtAMwmkm. 

Dili:  for 
llfiBiito. 

Biftfor 
i]iiniit& 

Hoar. 

BigbtAMensioii. 

Die  for 
IMinate. 

DwUnfttloD. 

Diftfor 
IMinnte 

SUNDAY  29. 

TUESDAY,  OOTOBBB  1. 

0 
1 

16    5'38!05 
16    8    1.24 

8 

9.3N9 
5L3887 

8.17  56  16.6 
18    5  25.4 

9.900 
9.003 

0      18    4*41:501    uu(  !s.23°  5S(  2i'l  1     im 

" 

u 

16  10  24.70 

8.3933 

18  14  27.8 

8.986 

3 

16  12  48.44 

9.3979 

18  23  23.6 

8.874 

4 

16  15  12.45 

9.4094 

18  32  12.7 

8.709 

5 

16  17  36.73 

9.4009 

18  40  55.1 

8.650 

« 

16  20    1.28 

9.41  U 

18  49  30.7 

8.536 

7 

16  22  26.10 

9.4159 

18  57  59.4 

8.491 

8 

16  24  51.19 

9.4903 

19    6  21.2 

8.394 

9 

16  27  16.54 

9.4947 

19  14  35J) 

6.186 

10 

16  29  42.15 

9.4991 

19  22  43.5 

8407 

II 

16  32    6.03 

9.4336 

19  30  44.0 

7.948 

19 

16  34  34.17 

9.4378 

19  38  37.3 

7.897 

1    13 

16  37    0.56 

9.4490 

19  46  23.3 

7.704 

14 

16  39  27.21 

9.4403 

19  54    1.8 

7.560 

, 

15 

16  41  54.12 

9.4500 

20    1  32i) 

7.450 

16 

16  44  21J28 

9.4547 

20    8  56.5 

7.330 

17 

16  46  48.66 

9.4587 

20  16  12J5 

7JW9 

18 

16  49  16.38 

9.4096 

20  23  20.8 

7Ur74 

PHASES  OP  THK  MOON. 

19 
20 

16  51  44.22 
16  54  12.35 

9.4006 

20  30  21.4 
20  37  14.2 

0.945 

9.4706 

0.815 

21 

16  56  40.72 

9.4747 

20  43  59.2 

0.084 

d       h       n 
J>  First  Quarter     .  Sept      2      7    34.6 

23 

16  59    9.32 

17  1  38.15 

9.4786 
9.4894 

20  50  36;) 
8.20  57    5.4 

8.559 
0.418 

O  Full  Moon      ....      9      1     52.6 

M( 

)NDAY  30. 

<C   I-airt  Quarter .    ...     16     16    48.7 
•  New  Moon     ....    24     14    41.7 

0 

1 
2 

17    4    7J20 
17    6  36.48 
17    9    5.96 

fi.4861 

|8.2I    3  26.5 
21    9  39.5 
21   15  44.3 

0.984 

9.4898 
9.4934 

0.148 
6.019 

d        b 
<C   Perigee.    .    .    .Sept.      5     I3JJ 

3 

4 

17  11  35.69 
17  14    5.61 

9.4909 
9.6004 

21  21  40.9 
21  27  29.3 

5.875 
5.737 

5 

17  16  35.74 

21  33    9.3 

5.507 

C  Apogee 17     12.7 

6 
7 

17  19    6.06 
17  21  3a61 

9.5079 

21  38  40.0 
21  44    4.1 

5.457 

9.5105 

5.316 

8 

17  24    7.34 

9.5137 

21  49  18.6 

5.173 

9 

17  26  38.26 

9.5109 

21  54  24i) 

5.030 

10 

17  29    9.37 

9.5199 

21  59  22.4 

4.8?7 

It 

17  31  40.65 

9.5898 

22    4  11.4 

4.744 

ai 

17  34  12.11 

9.5857 

22    8  51.7 

4.590 

13 

17  36  43.74 

9.5886 

22  13  23.2 

4.458 

14 

17  3S)  15.54 

9.5313 

22  17  45.9 

4.300 

15 

17  41  4750 

9.5340 

22  21  59.9 

4.159 

16 

17  44  10.62 

tJ365 

22  96    5.0 

4.011 

17 

17  46  51.88 

9.5389 

22  80    1.2 

3.809 

18 

17  49  24.29 

9.5413 

22  33  48.4 

3.719 

19 

17  51  5684 

9.5437 

22  37  26.7 

3.609 

20 

17  54  29JSS 

9.5459 

22  40  55.9 

3.419 

21 

17  57    2.35 

9JM80 

22  44  16.1 

3.961 

« 

17  59  35.29 

9JM99 

22  47  27.2 

3.109 

28 

18    2    8.34 

9J&518 

22  50  *>i>.2 

9.957 

94 

18    4  41.50 

9.5536 

a22  53  2-^.1 

9.805 

158 


SEPTEMBER,    1889. 


xm. 


GREENWICH  MRATT  TIME. 

LDNAS  DISTANCES. 

I| 

Name  and  Direction 

Noon. 

P.L. 
of 

I1P». 

P.L. 
of 

Vlh. 

P.  L. 
of 

IXh. 

P.  L. 

of 

1* 

of  Object. 

Diflf. 

Diff. 

Diff. 

Diff. 

1 

Sow 

W. 

72  57  50 

STIC 

7I34    8 

9706 

76  10'  SH 

9701 

7f  47  16 

9603 

Spica 

W. 

30  22  44 

S519 

32    3  40 

9494 

33  45    2 

9477 

35  26  48 

9460 

Jupiter 

E. 

36  ;«  57 

9397 

34  50  18 

9390 

33    6  29 

9383 

31  22  30 

3376 

a  Aquilas 

E. 

69    5    8 

3180 

67  38  35 

3193 

66  12  18 

3900 

64  46  19 

3995 

Fomalhaut 

E. 

100  51  50 

9590 

99  12  41 

9680 

97  33  19 

9579 

95  53  45 

9563 

2 

Suif 

W. 

85  53    3 

9065 

87  30  43 

9640 

89    8  32 

9641 

90  46  31 

0635 

Spica 

W. 

44    0  41 

9396 

45  44  19 

9387 

47  28  12 

9377 

49  12  20 

9367 

a  AquiliB 

E. 

57  42  30 

3354 

56  19  21 

3391 

54  56  54 

3431 

53  35  13 

3478 

Fomalhaut 

E. 

87  33  12 

9597 

85  52  37 

9599 

84  11  54 

9516 

82  31    3 

9511 

a  Pegasi 

E. 

103  58  39 

9756 

102  23  14 

9744 

100  47  33 

9739 

99  11  36 

9799 

3 

Sim 

W. 

98  58  43 

9601 

100  37  36 

9596 

102  16  37 

9590 

108  55  46 

9584 

Spica 

W. 

57  56  17 

9395 

59  41  40 

9317 

61  27  14 

9311 

63  12  58 

9304 

a  Aquilas 

E. 

47    1  38 

3803 

45  46  39 

3895 

44  33  14 

3907 

43  21  31 

4119 

Fomalhaut 

E. 

74    5  20 

9494 

72  23  59 

9499 

70  42  35 

9499 

69    1  10 

9409 

a  Pegasi 

E. 

91    8  42 

9681 

89  31  37 

9675 

87  54  24 

9671 

86  17    5 

9666 

4 

Sun 

W. 

112  13  21 

9550 

113  53  12 

9555 

115  33    9 

9551 

117  13  11 

9648 

Spica 

W. 

72    4    1 

9974 

73  50  39 

9969 

75  37  24 

9964 

77  24  16 

»00 

Autares 

W. 

26  34  31 

9407 

28  17  56 

9384 

30    1  54 

9364 

31  46  20 

9348 

Fomalhaut 

E. 

60  34  28 

9505 

58  53  22 

9511 

57  12  24 

9517 

55  31  35 

9596 

a  Pegasi 

E. 

78    9  33 

9661 

76  32     I 

9663 

74  54  31 

9606 

73  17    6 

9671 

5 

Sun 

W. 

125  34  26 

9535 

127  14  50 

9534 

128  55  16 

9534 

130  35  42 

9533 

Spica 

W. 

86  20    4 

9913 

88    7  27 

9941 

89  54  54 

9930 

91  42  23 

9938 

All  tares 

W. 

40  33  39 

9991 

42  19  52 

9983 

44    6  17 

99T7 

45  52  51 

9971 

Jupiter 

W. 

20    I  50 

9997 

21  49  37 

9994 

23  37  29 

9991 

25  25  25 

9990 

Fomalhaut 

E. 

47  11  28 

9601 

45  32  34 

9694 

43  54  12 

9651 

42  16  26 

9681 

a  Pegasi 

E. 

65  12    7 

9715 

63  35  47 

9799 

61  59  45 

9744 

60  24    4 

9763 

6 

Antares 

W. 

54  47  21 

9954 

50  34  28 

9953 

58  21  37 

9953 

60    8  46 

9163 

Jupiter 

W. 

34  25  30 

9917 

36  13  32 

9918 

,38    1  33 

9910 

39  49  32 

9991 

Fomalhaut 

E. 

34  20    6 

9994 

32  48  18 

9999 

31  18    4 

3088 

29  49  40 

3193 

a  Pegasi 

E. 

52  32  44 

9895 

51    0  19 

9933 

49  28  42 

9974 

47  57  57 

3081 

n  Arietis 

E. 

93  22    0 

9344 

91  37    5 

9345 

89  52  11 

9347 

88    7  20 

9340 

7 

Antares 

W. 

69    4  15 

9969 

70  51   11 

9965 

72  38    2 

9968 

74  24  48 

9979 

Jupiter 

W. 

48  48  36 

9935 

50  36  11 

9940 

52  23  39 

9945 

54  10  59 

9961 

a  Arietis 

E. 

79  24    4 

9360 

77  39  45 

9375 

75  55  34 

3389 

74  11  33 

9300 

Aldehoran 

E. 

110  20  59 

9998 

108  33  13 

9939 

106  45  33 

9837 

104  58    0 

9949 

8 

Antares 

W. 

83  16  43 

9304 

85    2  37 

9311 

86  48  20 

3390 

88  33  51 

9398 

Jupiter 

W. 

63    5  31 

9983 

64  51  55 

9991 

66  38    8 

9300 

68  24    8 

9300 

n  Aquilee 

W. 

44  59    9 

3854 

46  13  16 

3768 

47  28  51 

3699 

48  45  45 

9696 

a  Arietis 

E. 

65  34  42 

9449 

63  52    7 

9455 

62    9  50 

9470 

60  27  54 

9485 

Aldebaran 

E. 

96    2  22 

9974 

94  15  45 

9989 

92  29  19 

9900 

90  43    5 

9990 

9 

Jupiter 

W. 

77  10  43 

9359 

78  55  17 

9370 

80  39  35 

9381 

82  23  37 

9394 

a  Aquilas 

W. 

55  25  47 

3395 

56  48    9 

3366 

58  11    6 

9338 

59  34  33 

3316 

a  Arietis 

E. 

52    4    3 

9578 

50  24  38 

9601 

48  45  45 

9097 

47    7  27 

9656 

Aldebaran 

E. 

81  55  18 

9348 

80  10  29 

9350 

78  25  56 

9371 

76  41  40 

9383 

XIV. 
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OBEBNWIGH  MEAN  TIME. 

1 

LUNAB  DL3TANCE8. 

i 

MaaeMMlDirMlkm 
of  Ot^Mi. 

Midnight 

IHff. 

XVii. 

P.L. 
of 

Dtff. 

xvmfc. 

P.L. 

of 

IMC 

9670 

XXIh. 

P.L. 

of 

Diff. 

1 

Sini 

W. 

7924'    5 

9886 

81      1      4 

9878 

8^38  iS 

8ll5d3 

9669 

Spica 

W. 

37    8  57 

9446 

38  51  26 

9433 

40  34  14 

9491 

42  17  19 

9400 

Jupiter 

E. 

39  38  21 

9369 

27  54    2 

9363 

26    934 

9367 

24  24  57 

9350 

a  Aquile 

E. 

63  20  40 

3945 

61  55  24 

3968 

60  30  35 

3904 

59    6  16 

3399 

Fomalhaut 

E. 

94  13  59 

9565 

92  34    2 

9548 

90  53  55 

9540 

89  13  38 

9634 

a 

Qon 

W. 

92  24  39 

9898 

94    2  56 

9891 

95  41  23 

9614 

97  19  59 

9008 

Spica 

W. 

50  56  42 

9358 

52  41  17 

9349 

54  26    5 

9341 

56  11    5 

9333 

a  Aquibe 

E. 

52  14  24 

3599 

50  54  32 

3586 

49  35  42 

3650 

48  18    2 

3799 

Fomalbaut 

E. 

80  50    5 

9507 

79    9     1 

9509 

77  27  52 

9490 

75  46  38 

9497 

aPegasi 

E. 

97  35  25 

9719 

95  59    1 

9703 

94  22  25 

9695 

92  45  38 

9688 

3 

8U2f 

W. 

105  35    3 

9579 

107  14  27 

9574 

108  53  58 

9569 

110  33  36 

9564 

Spica 

W. 

64  58  52 

9997 

66  44  56 

9991 

(»  31    9 

9965 

70  17  31 

9979 

a  Aquiln 

E. 

42  11  41 

4943 

41    3  55 

4390 

39  58  25 

4568 

38  55  24 

4748 

Fomalhaut 

E. 

67  19  45 

9499 

65  38  21 

9494 

63  56  59 

9497 

62  15  41 

9500 

aPegasi 

E. 

84  39  40 

9883 

8:}    2  11 

9861 

81  24  39 

9660 

79  47    6 

9660 

4 

Son 

W. 

118  53  18 

9545 

120  33  29 

9541 

122  13  45 

9539 

123  54    4 

9537 

Spica 

W. 

79  II   15 

9956 

80  58  20 

9908 

82  45  30 

9940 

84  32  45 

9946 

Ajitarea 

W. 

33  31  10 

9333 

35  16  21 

9390 

37     1  51 

9300 

38  47  38 

9999 

Fomalhaut 

E. 

53  50  58 

9537 

52  10  36 

9550 

50  30  32 

9664 

48  50  48 

9589 

aPegaai 

E. 

71  39  47 

9678 

70    2  a5 

9884 

68  25  33 

9609 

66  48  43 

3703 

5 

Suit 

W. 

132  16    9 

9534 

133  56  35 

9535 

135  37    0 

9536 

137  17  23 

9538 

■ 

Spica 

W. 

!I3  29  54 

9337 

95  17  26 

9937 

97    4  59 

3936 

98  52  33 

9336 

1 

Aatarea 

W. 

47  39  33 

9988 

49  26  22 

9909 

51   13  17 

9950 

53    0  17 

9956 

1 

JUFITBR 

W. 

27  13  23 

9918 

29     1  23 

9917 

30  49  25 

9916 

32  37  28 

9917 

r 

Fomalhaut 

E. 

40  39  21 

9716 

39    3    3 

9757 

37  27  39 

9806 

35  53  17 

9850 

1 

a  Pcfpisi 

E. 

58  48  47 

9783 

57  13  57 

9806 

55  39  37 

9839 

54    5  51 

9869 

6 

Antarea 

W. 

61  55  55 

9953 

63  43    3 

9954 

65  30  10 

9956 

67  17  14 

9958 

JVFITBR 

W. 

41  37  28 

9993 

43  25  21 

9995 

45  13  11 

9999 

47    0  56 

9939 

1 

Fomalhaut 

E. 

28  23  23 

3319 

26  59  33 

3470 

25  38  35 

son 

24  20  57 

3874 

aPepai 
a  Anetia 

E. 

46  28  10 

3073 

44  59  28 

3133 

4:^  31  58 

3190 

42    5  48 

3973 

E. 

86  22  32 

9351 

84  37  47 

9354 

82  53    6 

9366 

81     8  31 

9364 

7 

Afitarea 

W. 

76  11  28 

9978 

77  58    0 

9984 

79  44  23 

9980 

81  30  38 

99B6 

JvnTKii 

W. 

55  58  11 

9956 

57  45  15 

9909 

59  32  10 

9968 

61   18  56 

9976 

a  Anetia 

E. 

72  27  44 

9396 

70  44    7 

9408 

69    0  43 

9418 

67  17  34 

9430 

1 
1 

Aklebaran 

E. 

103  10  35 

9947 

101  23  18 

9953 

99  36    9 

9960 

97  49  10 

9967 

8 

Antares 

W. 

90  19  10 

9337 

!)2    4  16 

9346 

93  49    8 

9357 

95  33  45 

9367 

W. 

70    9  55 

9318 

71  55  28 

9397 

73  40  48 

9337 

75  25  53 

9348 

a  Aqiiils 
aAnetitf 

W. 

50    3  51 

3567 

51  23     1 

3515 

52  43    8 

3471 

54    4    5 

3431 

E. 

58  46  19 

9501 

57    5    7 

9518 

55  24  19 

9537 

53  43  57 

9557 

I 

Aldebaran 

E. 

88  57    4 

9308 

87  11  16 

9317 

85  25  42 

9398 

83  40  23 

9337 

1    9 

JoPfTBR 

W. 

84    7  21 

9406 

a5  50  48 

9418 

87  33  57 

1     9431 

89  16  47 

9444 

1 

aAquihe 

W. 

60  58  26 

3997 

62  22  41 

3989 

63  47  14 

3960 

65  12    2 

3958 

i 

aArietta 

E. 

45  29  46 

9683 

43  52  43 

9713 

42  16  21 

9748 

40  40  45 

9786 

Akkbanm 

E. 

74  57  41 

9396 

73  14    0 

9406 

71  30  36 

9491 

1 

69  47  31 

1     9433 

1 
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GRFiENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 
of 

uii>. 

P.L. 
of  ' 

Vfh. 

P.L. 
of 

Kh. 

P.L. 
of 

1* 

of  Object. 

Din. 

Dllf. 

Dlff. 

Dlff. 
9499 

10 

Jupiter 

W. 

90  59  19 

9458 

92  4135 

947a 

94  23  25 

9485 

O             f           M 

96    4  59 

a  Aquilse 

W. 

G6  37    3 

3950 

68    2  13 

3944 

69  27  30 

3940 

70  52  52 

3939 

Fomalhatit 

w. 

31   12  41 

3943 

.32  37  59 

3184 

34    4  27 

3136 

35  31  .53 

3097 

ftArietis 

E. 

:»    5  58 

9685 

37  32    3 

9870 

35  59    6 

9990 

34  27  12 

9974 

Aldeliaran 

E. 

68    4  44 

9447 

66  22  16 

9461 

64  40    8 

9475 

62  58  20 

9489 

11 

Jdpiter 

W. 

104  27  48 

9573 

106    7  20 

9586 

107  46  32 

9603 

109  25  23 

9618 

a  AquilflB 

W. 

77  59  28 

3954 

79  24  33 

3989 

80  49  29 

3971 

82  14  14 

3981 

Fomalhaut 

W. 

42  58  29 

9966 

44  28  59 

9977 

45  .59  41 

9969 

47  30  32 

9965 

AI<leh<iraD 

E. 

54  34  19 

9563 

52  54  33 

9578 

51   15    8 

9593 

49  .36    4 

9610 

\2 

fzAquiloe 

W. 

89  14  47 

3345 

90  38    7 

3360 

92     1     9 

3377 

93  23  52 

3383 

Fomalhaut 

W. 

55    5  31 

9967 

56  :i6  25 

99n 

58    7  14 

99n 

59  37  .56 

9989 

a  Pegasi 
Alddiiaran 

W. 

41  51     1 

3675 

43    8  15 

3630 

44  26  17 

3503 

45  44  59 

3561 

E. 

41  26    5 

9688 

:^  4t)    9 

9704 

38  12  .34 

9790 

36  36  21 

9736 

Pollux 

E. 

85  39;« 

9695 

84    2  47 

9711 

82  26  22 

9796 

80  50  17 

9741 

Vfitus 

E. 

105  51  37 

3095 

104  2.3  21 

3119 

102  55  26 

3199 

101  27  .51 

3144 

Vi 

Fomalhaut 

W. 

e7    9  18 

3099 

68  m    4 

3030 

70    8  m 

3040 

71  38    2 

3049 

a  Pegasi 

W. 

52  25  54 

3455 

5.3  47    8 

3444 

55    8  .35 

3434 

56  .30  13 

3495 

Pollux 

E. 

72  54  47 

9815 

71  20  39 

9899 

69  46  49 

9844 

68  13  18 

9857 

Venus 

E. 

94  14  48 

3995 

92  49    8 

.'1941 

91  23  47 

3956 

89  58  44 

3970 

Mars 

E. 

104  24  13 

3018 

102  54  23 

3034 

101  24  52 

3047 

99  55  38 

3069 

Suw 

E. 

131   13  33 

3168 

129  46  46 

3183 

128  20  16 

3197 

126  54    3 

3910 

14 

Fomalhaut 

W. 

79    2    0 

3098 

80  30  12 

3100 

81  58  M 

3119 

8:^  25  58 

3199 

a  Pegasi 

W. 

&i  20  12 

3405 

64  42  23 

3404 

66    4  a5 

3404 

67  26  47 

3404 

Pollux 

E. 

60  30    5 

9994 

58  58  17 

9938 

57  26  46 

9950 

.55  55  30 

9909 

Venus 

E. 

82  57  44 

3349 

81  .34  21 

3355 

60  11    13 

3367 

78  48  19 

3380 

Mars 

E. 

92  *^i  44 

3199 

91     6  10 

3141 

89  38  50 

3153 

88  11  45 

3165 

Sun 

E. 

119  46  57 

3976 

118  22  18 

3988 

1 16  57  53 

3300 

115  33  42 

3313 

15 

Fomalhaut 

W. 

90  41  56 

3176 

92    8  34 

3185 

93  35     1 

3194 

95     1   17 

3903 

Venus 

E. 

71  57  16 

3437 

70  .35  41 

3446 

69  14  17 

3456 

67  5:^    3 

.1464 

Mars 

E. 

80  59  40 

3218 

79  .33  .52 

3997 

78    8  15 

3936 

76  42  48 

3944 

Saturn 

E. 

m  27  53 

3099 

81  .58  16 

3038 

80  28  50 

3046 

78  .59  .34 

3054 

Kegiilus 

E. 

84    8  23 

9989 

82  .37  57 

9997 

81     7  41 

3006 

79  37  36 

3014 

Suif 

E. 

' 108  36    3 

3365 

107  13    6 

3374 

105  50  20 

3384 

104  27  45 

3399 

m 

Of  Arietis 

W. 

41  36  31 

3360 

42  .59  :« 

3348 

44  22  49 

3338 

45  46  17 

3397 

Venus 

E. 

61     9  14 

3509 

.59  48  52 

3508 

58  28  37 

3514 

57    8  28 

3519 

Mars 

E. 

69  :J7  50 

3379 

68  13  14 

3285 

m  48  45 

3989 

a5  24  21 

3294 

Saturn 

E. 

71  :J5  32 

3087 

70    7    7 

3099 

68  38  48 

3097 

67  10  .35 

3109 

Regulus 

E. 

72    9  25 

3047 

70  40  11 

3059 

69  II     3 

3057 

67  42     1 

3069 

Sun 

E. 

97  37     1 

3497 

96  15  15 

3433 

94  53  36 

3436 

93  32    2 

3449 

17 

a  Arietis 

W. 

52  46  18 

3987 

.54   10  45 

3980 

,55  .35  20 

3973 

57    0    3 

3967 

Venus 

E. 

50  28  56 

35.16 

49    9  12 

3538 

47  49  30 

3540 

46  29  50 

3540 

Mars 

E. 

58  23  30 

3309 

.56  59  29 

3311 

55  .35  30 

3319 

.54  11  .32 

.1313 

Saturn 

E. 

59  50  38 

3116 

.58  22  48 

3118 

56  55    0 

3119 

55  27  13 

3119 

Regulus 

E. 

60  18    0 

3077 

.58  49  22 

3078 

57  20  46 

3079 

55  .52  11 

3079 

Sun 

E. 

86  45  18 

3457 

85  24     6 

3459 

84    2  56 

3460 

82  41  47 

3461 

XVI. 
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'                                           GEEENWICH  MEA2J  TIME. 

LUNAB  DISTANCES. 

^  e 
10 

Naae  ftad  Direction 
ofOl^et. 

Midnight. 

P.L. 

or 

Dlff. 

XVb. 

P.L. 

of 

Dlff. 

XVffli*. 

P.L. 
of 
Dlff. 

9543 

XXlh. 

P.L. 
of 
Diff. 

W. 

97  4«  l3 

9514 

99  27'    7 

9598 

lOf    7  41 

102  47  55 

9558   ' 

a  Aquil» 

W. 

72  18  15 

3939 

73  43  38 

3941 

75    8  59 

3944 

76  34  16 

3948   1 

Fonraihaut 

w. 

37    0    6 

3065 

38  28  59 

3039 

39  58  24 

3017 

41  28  16 

3000    i 

a  Arietis 

E. 

32  56  27 

3035 

31  26  58 

3104 

29  58  m 

3189 

28  :«  22 

3979    \ 

Aldebaran 

E. 

61  16  51 

3503 

59  ;i5  42 

9518 

57  54  54 

9533 

56  14  26 

9548    , 

11 

JrPITKR 

W. 

111     3  53 

9634 

112  42    2 

9649 

114  19  51 

9664 

115  57  19 

9680 

a  Aquite 

W. 

83  38  48 

3999 

85    3    9 

3303 

86  27  17 

3316 

87  51   10 

3330    I 

Fomalhaut 

W. 

49     1  2J) 

9969 

50  32  30 

9961 

52    3  ;« 

9969 

53  34  33 

9964 

Aldebaran 

E. 

47  57  22 

9695 

46  19     1 

9640 

44  41     1 

9656 

43    3  22 

9679 

12 

a  AqnilflB 

W. 

94  46  16 

3411 

96    8  20 

3431 

97  30    2 

3450 

98  51  22 

3471 

Fomalbaut 

W. 

61    8  31 

9989 

62  38  57 

9997 

64    9  14 

3005 

65  39  21 

3013 

apegasi 
Aldebaran 

W. 

47    4  16 

3533 

48  24    4 

3508 

49  44  19 

3488 

51     4  57 

3471 

E. 

35    029 

9759 

33  24  58 

9768 

31  49  48 

9785 

30  15    0 

9801 

' 

Pollux 

E. 

79  14  32 

9756 

77  39    7 

9771 

76    4     1 

9785 

74  29  14 

9801    1 

Vbnus 

E. 

100    0  35 

3161 

98  33  39 

3178 

97    7    3 

3193 

95  40  46 

3909 

13 

Fomalhaut 

W. 

73    7  14 

3059 

74  36  14 

3069 

76    5     1 

wn 

77  33  36 

3088 

1 

aPegasi 

W. 

57  52    1 

3416 

59  13  57 

3414 

60  35  58 

3410 

61  58    3 

3407 

Pollux 

E. 

66  40    4 

9871 

65    7    8 

9885 

63  34  30 

9898 

62    2    9 

9919 

I 

VE5DS 

E. 

88  33  58 

3986 

87    9  30 

3300 

85  45  18 

3314 

84  21  23 

3398 

Mars 

E. 

98  26  42 

3076 

96  58    3 

3089 

95  29  40 

3103 

94     I  34 

3116 

1 

SU5 

E. 

125  28    6 

3994 

124    2  25 

3937 

122  37    0 

3951 

121   II  51 

3964 

14 

Fomalhaut 

W. 

84  53  33 

3138 

86  20  56 

3148 

87  48    7 

3158 

89  15    7 

3167 

aPecasi 

W. 

68  48  59 

3405 

70  11   10 

3407 

71  33  19 

3409 

72  55  ^5 

3419 

Pollux 

E. 

54  24  29 

9973 

52  53  43 

9985 

51  23  12 

9997 

49  52  55 

3008 

Vznvn 

E. 

77  25  40 

3399 

76    3  14 

3404 

74  41     2 

3415 

73  19    3 

3496 

Maiu 

E. 

86  44  54 

3177 

85  18  17 

3187 

83  51  52 

3198 

82  25  40 

3908 

Sun 

E. 

114    9  45 

3394 

112  46    1 

3335 

111  22  30 

3345 

109  59  11 

3356    1 

15 

Fomalhaut 

W. 

96  27  23 

3919 

97  53  18 

3990 

99  19    4 

3998 

100  44  40 

3936 

Veitus 

E. 

66  31  59 

3473 

em  11     5 

3481 

63  50  20 

3488 

62  29  43 

3496 

Mars 

E. 

75  17  31 

3959 

73  52  23 

3959 

72  27  24 

3966 

71     2  33 

3973    i 

i 

Saturk 

E. 

77  30  28 

3069 

76     1  32 

3069 

74  32  44 

3075 

73    4     4 

30«    ' 

■ 

Regulus 

E. 

78    7  40 

3091 

76  37  53 

3098 

75    8  15 

3035 

73  38  46 

3o«  ; 

BU5 

E. 

103    5  19 

3400 

101  43    2 

3408 

100  20  54 

3415 

98  58  .54 

MSI    1 

16 

a  Arietis 

W. 

47    9  57 

3318 

48  33  48 

3309 

49  57  49 

3301 

51  21  59 

jm^ 

Vczfus 

E. 

55  48  25 

3594 

54  28  27 

.1597 

5.'}    8  33 

3531 

51  48  43 

3534    I 

Mars 

E. 

64    0    2 

3998 

62  35  48 

3309 

61   11  39 

3305 

59  47  33 

3307    ■ 

Saturn 

E. 

65  42  28 

3105 

64   14  25 

3109 

62  46  26 

3111 

61   18  30 

3114 

Regulus 

E. 

66  13    5 

3065 

64  44  13 

3069 

63  15  25 

3079 

61  46  41 

3074    ' 

Sew 

E. 

92  10  33 

3446 

90  49    9 

3450 

89  27  49 

3453 

88    6  32 

3455 

( 

i 

17 

a  Arietis 

W. 

58  24  53 

3960 

59  49  51 

3954 

61   14  56 

3917 

62  40    9 

3949    I 

Vxifus 

E. 

45  10  10 

3541 

43  50  31 

3541 

42  30  52 

3541 

41  11   13 

3539    1 

1 

Mars 

E. 

52  47  35 

3313 

51  23  38 

3319 

49  59  40 

3311 

48  35  41 

3310   ' 

Saturn 

E. 

53  59  26 

3119 

52  31  39 

3119 

51     3  52 

3118 

49  36    4 

3116   1 

Regulus 

E. 

54  23  36 

3080 

52  55    2 

3080 

51  26  28 

3079 

49  57  53 

3078 

■ 

Sun 

E. 

81  20  39 

3469 

79  59  30 

3460 

78  38  21 

3459 

77  17  11 

3457   ' 

i 

11 
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GKBBNWIOH  MEAN  TIMR. 

LUNAR  DISTANCES. 

9 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

XMD«aDclDlrMtioD 

Noon. 

of 

1IP»- 

of 

VPu 

of 

Kb. 

of 

of  Ol:deot. 

Dlflf. 

DJff. 

Din: 

Dlff. 

18 

a  Arietis 

w. 

64    5  29 

3035 

65  30  5#' 

3998 

66  56  3^' 

3991 

68  2217 

3914 

Aldebaran 

w. 

31  59  30 

3089 

33  28    2 

3078 

34  56  39 

3073 

36  25  21 

3060 

Vewus 

E. 

39  51  32 

3538 

38  31  50 

3536 

37  12    6 

3534 

35  52  19 

3539 

Mars 

E. 

47  11  41 

3308 

45  47  39 

3306 

44  23  34 

3303 

42  59  26 

3300 

Satdrn 

E. 

48    8  14 

3114 

46  40  22 

3119 

45  12  27 

3110 

43  44  29 

3107 

Regulus 

E. 

48  29  16 

3076 

47    0  37 

3074 

45  31  56 

3073 

44    3  13 

3070 

Suif 

E. 

75  55  59 

3454 

74  34  44 

3453 

73  13  27 

3450 

71  52    7 

3446 

19 

a  Arietis 

W. 

75  :«    2 

3178 

76  59  38 

3170 

78  26  23 

3163 

79  53  18 

3153 

Aldebaran 

W. 

43  50  25 

3040 

45  19  48 

3034 

46  49  19 

3097 

48  18  58 

3090 

Venus 

E. 

29  12  36 

3514 

27  52  27 

3510 

26  32  14 

3506 

25  11  56 

3501 

Mars 

E. 

35  57  40 

3978 

34  33    3 

3979 

33    8  19 

3967 

31  43  29 

3961 

Saturn 

E. 

36  23  35 

3086 

34  55    8 

3081 

33  26  35 

3075 

31  57  55 

3060 

ReguluH 

E. 

36  38  40 

3059 

35    9  31 

3047 

33  40  17 

3043 

32  10  57 

3038 

Sun 

E. 

65    4  16 

3493 

63  42  25 

3416 

62  20  27 

3409 

60  58  21 

3409 

20 

a  Arietis 

W. 

87  10  25 

3110 

88  38  23 

3101 

90    6  32 

3001 

91  34  52 

3089 

Aldebaran 

W. 

55  49  38 

9979 

57  20  17 

9969 

58  51     8 

9050 

60  22  12 

9049 

Sun 

E, 

54    5  46 

3364 

52  42  48 

3354 

51   19  39 

3345 

49  56  20 

3337 

21 

Aldebaran 

W. 

68    0  44 

9897 

69  33    7 

9886 

71     5  44 

9874 

72  38  36 

9869 

Pollux 

W. 

24  17  57 

3006 

25  48    2 

9989 

27  18  37 

9961 

28  49  39 

9041 

Sun 

E. 

42  57     1 

3388 

41  32  35 

3977 

40    7  57 

3968 

38  43    8 

3950 

22 

Aldebaran 

W. 

80  26  44 

9809 

82     1    9 

9701 

83  35  49 

9770 

85  10  45 

9766 

Pollux 

W. 

36  30  47 

9859 

38    4    7 

9836 

39  37  48 

9891 

41  11  49 

9605 

Sun 

E. 

31  36  16 

3913 

30  10  22 

3905 

28  44  19 

3100 

27  18    9 

3193 

26 

Sun 

W. 

18    6  59 

9994 

19  38  48 

9891 

21  11  18 

9864 

22  44  23 

9840   1 

Antaras 

E. 

48    3  23 

9497 

46  22    6 

9499 

44  40  42 

9488 

42  59  12 

9465 

Jupiter 

E. 

69    4  31 

9467 

67  22  31 

9459 

65  40  20 

9451 

63  57  58 

9443 

a  Aquilas 

E. 

95  a3  51 

3115 

94    6    0 

3105 

92  37  56 

3095 

91     9  40 

3087   , 

27 

Sun 

W. 

30  36  16 

9760 

32  11  37 

9747 

a3  47  14 

9737 

35  23    5 

9796 

An  tares 

E. 

34  31     5 

9485 

32  49  31 

9480 

31     8    3 

9497 

29  26  45 

9506 

Jupiter 

E. 

55  23  31 

9409 

5^i  40    9 

9403 

51  56  39 

9307 

50  13    0 

9391 

a  Aquilse 

E. 

83  46  19 

3065 

82  17  26 

3064 

80  48  32 

3065 

79  19  39 

3067 

28 

Sun 

W. 

43  25  22 

9687 

45    2  19 

9681 

46  39  25 

9675 

48  16  39 

9C70 

Jupiter 

E. 

41  32  54 

9368 

39  48  33 

9364 

38    4    6 

9360 

36  19  34 

2357 

I  aAquilflB 

E. 

71  56  42 

3105 

70  28  38 

3118 

69    0  50 

3133 

67  33  20 

3150 

1  Fomalhaut 

E. 

103  55  47 

9540 

102  15  30 

9534 

100  35    4 

9597 

98  54  29 

9592   j 

29  '  Sun 

W. 

56  24  24 

9648 

58    2  14 

9645 

59  40    8 

9649 

61  18    6 

2639 

1  aAqtiilee 

E. 

60  22    0 

3975 

58  57  19 

3310 

57  3;^  19 

3348 

56  10    3 

3391   1 

1  Fomalhaut 

E. 

90  29  55 

9503 

88  48  46 

9500 

87   7  as 

9490 

85  26  18 

9498 

'  aPegasi 

E. 

106  55  47 

9747 

105  20  10 

9738 

103  44  20 

9790 

102    8  19 

9799 

30 

Sun 

W. 

69  28  47 

9690 

71     7    3 

9697 

72  45  21 

9696 

74  23  40 

9695 

a  AquilsB 
Fomalhaut 

E. 

49  27  36 

3685 

48  10  33 

3764 

46  54  53 

3859 

45  40  44 

3050 

E. 

76  59  59 

9501 

75  18  47 

9504 

73  37  39 

9507 

71  56  35 

9510 

a  Pegasi 

E. 

94    6  10 

9698 

92  29  28 

9696 

90  52  43 

9695 

89  15  56 

9605 

xvin. 
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GKEEKWIOH  MKAN  TIME. 

1                                                                  LUHAE  DISTANCES. 

1 

18 

HM»e*iKlDlTMtloii 
ofOttfMt. 

Midnigbt. 

P.L. 

of 

IMff. 

XVb. 

1 
P.L. 
of 
DIff. 

xvnib. 

P.L. 

of 

Diff. 

XXJ^ 

P.L. 

of 

DIff. 

aArieds 

W. 

69  48    S 

8907 

71  14'  10 

3900 

7i  40  l& 

9193 

74    636 

8186 

AldebMD 

W. 

a?  54    9 

3094 

39  23    3 

3050 

40  52    3 

8053 

42  21  10 

8047 

, 

Veiws 

£. 

34  32  30 

3&99 

33  12  38 

3595 

31  52  42 

3591 

30  32  41 

3517 

Mars 

E. 

41  35  14 

38M 

40  10  58 

3999 

38  46  37 

3988 

37  22  11 

3983 

1 

Satcrn 

E. 

42  16  28 

3104 

40  48  23 

3100 

39  20  13 

3085 

37  51  57 

3090 

1 

Regulas 

E. 

42  34  27 

3oe7 

41    5  37 

3064 

39  36  43 

3060 

38    7  44 

3056 

1 

Sd5 

E. 

70  30  43 

3449 

69    9  14 

3498 

67  47  40 

3433 

6626    1 

3496 

19 

aArietiB 

W. 

81  20  23 

3145 

82  47  38 

3137 

84  15    3 

8198 

85  42  39 

3119 

1 

Aldehwan 

W. 

49  48  46 

3019 

51  18  44 

3004 

52  48  52 

9996 

54  19  10 

9988 

Vewui 

E. 

23  51  33 

3497 

22  31    6 

3495 

21  10  36 

3499 

19  50    3 

3489 

Mam 

£. 

30  18  32 

3955 

28  53  28 

3948 

27  28  16 

3949 

26    2  57 

3936 

Satuen 

E. 

30  29    8 

3064 

29    0  14 

3058 

27  31  13 

3059 

26    2    4 

3046 

Regulos 

E. 

30  41  31 

3033 

29  11  59 

3099 

27  42  22 

3094 

26  12  39 

8090 

Sun 

E. 

5936    7 

3394 

58  13  44 

3387 

56  51  13 

3380 

55  28  34 

3379 

20 

aArietis 

W. 

93    3  24 

3073 

94  32    7 

3063 

96    1     2 

3053 

97  30    9 

3043  j 

Aldebftnoi 

W. 

61  53  29 

9939 

63  24  58 

9999 

64  56  40 

9919 

66  26  35 

9908 

1 

Stfif 

E. 

48  32  51 

3397 

47    9  11 

3317 

45  45  19 

3307 

44  21   16 

3997 

21 

Aldebftnoi 

W. 

74  11  43 

9651 

75  45    5 

9839 

77  18  42 

9897 

78  52  35 

9815 

1 

Pollux 

W. 

30  21    6 

9999 

31  52  57 

9904 

33  25  11 

9886 

34  57  48 

9869 

Sdn 

E. 

37  18    8 

3949 

35  52  57 

3999 

34  27  34 

3930 

33    2    0 

3991 

1  ^ 

Akiebftran 

W. 

86  45  58 

9753 

88  21  27 

9741 

89  57  13 

9799 

91  33  15 

9716 

PoUuz 

W. 

42  46  10 

9790 

44  20  51 

9775 

45  55  51 

9761 

47  31  10 

9747 

' 

Son 

E. 

25  51  52 

3189 

24  25  30 

9187 

22  59    5 

3187 

21  32  40 

3190 

>  26 

SfJif 

W. 

24  17  59 

9690 

25  52    1 

9609 

27  26  26 

9786 

29    1  12 

9779 

Antares 

E. 

41  17  38 

9483 

39  36    1 

9488 

37  54  22 

9489 

36  12  43 

9489 

E. 

G2  15  25 

9436 

60  32  42 

9499 

58  49  48 

9499 

57    6  44 

9415 

I 

a  Aqiiila) 

E. 

89  41  14 

3079 

88  12  39 

3073 

86  43  57 

3069 

85  15  10 

3066 

27 

Son 

W. 

36  59  10 

9717 

38  35  27 

9709 

40  11  55 

9701 

41  48  84 

9694  1 

Antmres 

E. 

27  45  40 

9518 

26    4  52 

9535 

24  24  27 

9556 

22  44  32 

9585  , 

JuFma 

E. 

48  29  13 

9386 

46  45  18 

9381 

45     1  16 

9377 

43  17    8 

9373  , 

aAquiUe 

E. 

77  50  49 

3071 

76  22    4 

3078 

74  53  27 

3085 

73  24  59 

3094  1 

26 

Sent 

W. 

49  53  59 

9665 

51  31  26 

9660 

53    9    0 

9656 

54  46  39 

1 
9659 

E. 

34  34  57 

9353 

32  50  15 

9350 

31     5  29 

9348 

29  20  39 

9345 

a  AquilfB 

E. 

66    6  11 

3170 

64  :»  26 

3199 

63  13    7 

3916 

61  47  17 

3944 

Fomaibaut 

E. 

97  13  46 

9517 

95  ;«  57 

»i3 

93  52    2 

9509 

92  11     1 

9505 

29 

SCT5 

W. 

62  56    8 

9636 

64  'M  14 

9634 

66  12  23 

9639 

67  50  34 

9631 

a  Aquihe 

E. 

54  47  36 

•3438 

53  26    2 

3490 

52    5  27 

3548 

50  45  56 

3613  1 

Fomaibaut 

E. 

83  45    2 

9498 

82    3  46 

9496 

80  22  30 

9498 

78  41   14 

9499  1 

aPeif^ 

E. 

100  32    8 

9715 

98  55  48 

9710 

97  19  21 

9705 

95  42  48 

9701 

ao 

8D5 

W. 

76    2    1 

9694 

77  40  23 

9094 

79  18  46 

9694 

80  57    9 

9693 

a  Aquils 
Fomaibaut 

E. 

44  28  15 

4061 

43  17  35 

4184 

42    8  54 

4399 

41     2  22 

4476  1 

£. 

70  15  36 

9516 

68  34  43 

9590 

66  53  57 

9595 

65  13  19 

9639  : 

aPegaai 

£. 

87  39    9 

9695 

86    223 

9«6 

84  25  38 

9698 

82  48  56 

9709 

1 
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AT  GREENWICH  APPABBNT  NOON. 

THE  8UN»8 

t 

1 
1 

1 

1 

"S 

1 

Sideroal 
Time  of 
Semi- 
diameter 
Paeaing 
Meridian. 

TinM, 

to  be 
Bnbtraeled 

from 
Apparent 

Time. 

DHL  for 
iHonr. 

Apparant 
BlglitA«Mi»loii. 

b      m      s 
12  31     9.50 
12  34  47.14 
12  38  25.08 

Diitfor 
IHoor. 

AppAremt 

Diitfor 
IHonr. 

Semi, 
diameter. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

9.062 
9.074 
9.087 

S.   3  21  54.9 

3  45  11.3 

4  8  25.1 

^.23 
58.13 
58.01 

16  L56 
16  1.84 
16  2.13 

64!37 
64.42 
64.47 

10  26.81 

10  45.68 

11  4.24 

• 
0.792 
0.780 
0.767 

Frid. 

Sat. 

SUN. 

4 
5 
6 

12  42    3.34 
12  45  41.94 
12  49  20.91 

9.101 
9.116 
9.132 

4  31  35.7 

4  54  43.0 

5  17  46.5 

-57.88 
57.73 
57.56 

16  2.42 
16  2.70 
16  2.98 

64.52 
64.58 
64.64 

11  22.48 
11  40.38 
11  57.92 

0.753 
0.738 
0.722 

Mon. 
Tues. 
Wed. 

7 
8 
9 

12  53    0.28 

12  56  40.05 

13  0  20.26 

9.149 
9.167 
9.185 

5  40  45.9 

6  3  40.8 
6  26  30.9 

-57.38 
57.19 
56.98 

16  3.26 
16  3.54 
16  3.82 

64.70 
64.76 
64.83 

12  15.06 
12  31.79 
12  48.09 

0.705 
0.687 
0.669 

Thur. 

Frid. 

Sat. 

10 
11 
12 

13    4    0.92 
13    7  42.07 
13  11  23.72 

9.205 
9.225 
9.247 

6  49  15.9 

7  11  55.4 
7  34  29.1 

-56.76 
56.52 
56.27 

16  4.10 
16  4.37 
16  4.64 

64.90 
64.97 
65.04 

13    3.94 
13  19.30 
13  34.15 

0.649 
0.629 
0.607 

SUN. 

Mon. 

Tues. 

13 
14 
15 

13  15    5.90 
13  18  48.63 
13  22  31.92 

9.269 
9.292 
9.316 

7  66  56.5 

8  19  17.3 
8  41  31.3 

-56.00 
55.72 
55.43 

16  4.91 
16  5.18 
16  5.45 

65.12 
65.20 
65.28 

13  48.49 

14  2.28 
14  15.51 

0.585 
0.562 
0.538 

Wed. 
Thur. 
Frid. 

16 
17 
18 

13  26  15.79 
13  30    0.28 
13  33  45.39 

9.341 
9.366 
9.392 

9    3  38.0 
9  25  37.1 
9  47  28.1 

-55.12 
54.79 
54.45 

16  5.72 
16  5.98 
16  6.25 

65.36 
65.45 
65.54 

14  28.15 
14  40.18 
14  51.59 

0.513 
0.488 
0.462 

Sat 

SUN. 

Mon. 

19 
20 
21 

13  37  31.14 
13  41  17.53 
13  45    4.59 

9.419 
9.446 
9.474 

10    9  10.7 
10  30  44.5 
10  52    9.1 

-54.09 
53.71 
53.32 

16  6.51 
16  6.78 
16  7.04 

65.63 
65.72 
65.82 

15    2.37 
15  12.50 
15  21.97 

0.435 
0.408 
0.380 

Tues. 
Wed. 
Thur. 

22 
23 
24 

13  48  52.33 
13  52  40.77 
13  56  29.92 

9.502 
9.532 
9.560 

11  13  24.0 
11  34  28.9 
11  55  23.3 

-52.91 
52.48 
52.03 

16  7.31 
16  7.57 
16  7.84 

65.92 
66.02 
66.12 

15  30.77 
15  38.86 
15  46.25 

0.352 
0.324 
0.295 

Frid. 

Sat. 
SUN. 

25 
26 
27 

14    0  19.76 
14    4  10.32 
14    8     1.63 

9.591 
9.622 
9.653 

12  16    6.7 
12  36  38.8 
12  56  59.3 

-51.57 
51.09 
50.59 

16  8.10 
16  8.37 
16  8.63 

66.23 
66.33 
66.44 

15  52.94 

15  58.92 

16  4.15 

0.264 
0.233 
0.202 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

14  11  53.68 
14  15  46.48 
14  19  40.04 
14  23  34.36 

9.684 
9.716 
9.747 
9.779 

13  17    7.6 
13  37     3.3 

13  56  45.9 

14  16  J5.0 

-50.07 
49.54 
48.99 
48.42 

.  16  8.89 
16  9.15 
16  9.41 
16  9.67 

66.55 
66.66 
66.77 
66.88 

16    8.63 
16  12.37 
16  15.36 
16  17.59 

0.171 
0.139 
0.108 
0.076 

Frid. 

32 

14  27  29.46 

9.812 

S.  14  35  30.2 

-47.83 

16  9.93 

66.99 

16  19.05 

0.043 

Noic— Th 

e  meitn  time  of  sen 

aidlAmetei 

r  pimfag  mmy  be  found  hy  m 

Abtrmotinir  0*.18  firon  the  sidereal  time 

u 

Th 

tothehiM 

Briy  change  of  deeUnation  ind 

lioatee  that  wmth  declinations  are  iner 

eaaing. 

n. 
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AT  OBBBNWIOH  HEAIT  NOOV. 


i 
I 


Tuaa. 
Wed. 
Thar. 

PriA 

Sat. 

SUN. 

Moo. 
Tuea. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mob. 

Tuea. 

Wed. 
Thar. 
Prid. 

Sat 

SUN. 

Moo. 

Tuea. 
Wed. 
Thar. 

I  Prid. 

.Sat. 
\SUN. 

lion. 

■Tuea. 

'Wed. 

Thur. 

Prid. 


7 
8 
9 

10 
11 
12 

IS 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  SUN'S 


G     m      8 

12  81  11.09 
12  34  48.77 
12  88  26.76 

12  42  5.07 
12  45  48.72 
12  49  22.74 

12  58  2.15 
12  56  41.97 
18    0  22.22 


18 
18 
18 


4    2.93 

7  44.12 

11  25.81 


18  15  8.03 
18  18  50.80 
13  22  34.13 

18  26  18.04 
18  80  2.57 
13  83  47.72 

18  87  33.50 
18  41  19.93 
18  45    7.02 

13  48  54.79 
13  52  43.26 

13  56  32.43 

14  0  22.30 
14  4  12.89 
14  8  4i^ 

14  11  56.29 
14  15  49.11 
14  19  42.68 
14  28  37.02 

14  27  32.18 


DifllibK 
iHonr. 


9.064 
9.076 
9.069 

9.103 
9.118 
9.134 

9.151 
9.169 
9.187 

9.307 
9.997 
9.249 

9.971 
9.994 
9.318 

9.343 
9.368 
9.394 

9.491 
9.448 
9.476 

9.504 
9.533 
9.661 

9.599 
9.693 
9.654 

9.685 
9.717 
9.748 
9.780 

9.813 


Apptfent 
DeoUiuitioii. 


S.  8  22  5.1 
8  45  21.8 
4    8  35.8 

4  81  46.7 

4  54  54J2 

5  17  58.0 

5  40  57.6 

6  8  52.7 
6  26  43.0 

6  49  28.2 

7  12  7.9 
7  84  41.8 

7  57    9.4 

8  19  30.4 

8  41  44.5 

9  3  51.8 
9  25  50.5 
9  47  41.6 

10    9  24.8 
10  30  58.2 

10  52  22.8 

11  13  37.7 
11  34  42.6 

11  55  37.0 

12  16  20.4 
12  86  52.5 

12  57  12.9 

18  17  21.1 

13  87  16.7 

13  56  69J2 

14  16  28.2 

S.  14  85  43.3 


DULUfT 
iHonr. 


-58.e4 
58.14 
58.09 

-57.89 
57.75 
67.57 

-57.39 
57.90 
66.99 

-56.77 
56.53 
66.98 

-56.01 
55,73 
55.44 

-65.13 
54.60 
54.45 

-54.09 
53.71 
53.39 

-59.91 
69.48 
59.03 

-51.57 
51.09 
50.59 

-50.07 
49.54 
48.99 
4&49 

-47.83 


SqofttiOBOf 

Time, 

tob« 

Added  to 

Heui  Time. 


0  26.94 

0  45.81 

1  4.37 

1  22.62 
1  40.52 

1  58.06 

2  15.20 
2  81.93 

2  48.23 

4.08 

3  19.44 

3  34.29 

8  48.63 

4  2.42 
4  15.64 

4  28J28 
4  40.31 

4  51.71 

5  2.48 
5  12.61 
5  22.07 

5  30.86 
5  38.94 
5  46.33 

5  53.01 

5  58.98 

6  4J20 

6  8.68 
6  12.41 
6  15.39 
6  17.61 


DUE  for 
IHoar. 


0.799 
0.780 
0.767 

0.753 
0.738 
0.799 

0.705 
0.687 
0.669 

0.649 
0.699 
0.607 

0.585 
0.569 
0.538 

0.513 
0.488 
0.469 

0.435 
0.408 
0.380 

0.359 
0.394 
0.995 

0.964 
0.933 
0.909 

0.171 
0.139 
0.108 
0.076 


16   19.061     0.043 


yoTC  »The  MmldiMoetor  for  maui  noon  may  be  aesnmed  the  Mune  m  that  for  apparent  noon. 

Tbe  sign  —  prefixed  to  tlie  hourly  change  of  declination  indicates  that  eooth  deelinationa 
■re  Inereaaing. 


SidarMd 

Tine. 

or 

Bight  Aaoension 

of 

iSnn. 


2  41  38.03 
2  45  34.58 
2  49  31.13 

2  53  27.69 
2  57  24.24 
1  20.80 


5  17.35 

9  13.90 

13  10.45 


3  17  7.01 
3  21  3.56 
3  25  0.11 

3  28  56.66 
3  32  53.22 
3  36  49.77 

3  40  46.32 
3  44  42.88 
8  48  39.43 

3  52  85.98 
8  56  32.54 

4  0  29.09 


4  4  25.65 
4  8  22.20 
4  12  18.76 


4  16  15.31 

4  20  11.87 

4  24  8.42 

4  28  4.97 

4  32  1.52 

4  35  58.07 

4  39  54.63 

14  43  51.19 


DUf.  for  1  Hour, 
+  9«.«665. 
(Table  m.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

1 

i 

THE  SUN'S 

1 

1 

TBTJB  LONOITUDB. 

Losaiithm 

of  the 

BudlosVeetor 

HetnTlmo 

'S 

1 

o 

1 

DUE  for 
IHonr. 

LATITUDE. 

of  the 
Barth. 

Diftfor 
IHoar. 

of 

SidonalKoon. 

X 

V 

1 

274 

188°  29  39''0 

29  18.9 

147'!70 

-0.11 

0.0001987 

-53.3 

h      m      a 
11  16  30.84 

2 

275 

189  28  44.6 

28  24.4 

147.78 

0.24 

0.0000706 

53.3 

11  12  34.94 

3 

276 

190  27  52.0 

27  31.7  ;  147.85 

1 

0.37 

9.9999425 

53.3 

11     8  39.03 

4 

277 

191  27     1.2 

26  40.8  1  147.92 

-0.48 

9.9998  L45 

-53.2 

11    4  43.12 

5 

278 

192  26  12.2 

25  51.7      148.00 

0.58 

9.9996868 

53.1 

11     0  47.22 

6 

279 

193  25  25.0 

25     4.4     148.07 

0.66 

9.9995595 

52.9 

10  56  51.31 

7 

280 

194  24  39.6 

24  18.9     148.15 

-0.70 

9.9994328 

-52.7 

10  52  55.40 

8 

281 

195  23  56.2 

23  35.4     148.93 

0.72 

9.9993067 

52.4 

10  48  59.49 

9 

282 

196  28  14.7 

22  53.8  '  148.31 

0.70 

9.9991813 

52.1 

10  45    3.58 

10 

283 

197  22  35.3 

I 
22  14.3  i  148.40 

-0.66 

9.9990567 

-51.8 

10  41     7.68 

11 

284 

198  21  58.0 

21  36.9  1  148.49 

0.59 

9.9989329 

51.4 

10  37  11.77 

12 

285 

199  21  22.8 

21     1.6      148.58 

0.49 

9.9988099 

51.1 

10  33  15.86 

13 

286 

200  20  49.9 

20  28.6  1  148.68 

-0.37 

9.9986876 

-60.8 

10  29  19.95 

14 

287 

201  20  19.2 

19  67.8  1  148.77 

0.24 

9.9985660 

50.5 

10  25  24.05 

15 

288 

202  19  50.8 

19  29.3  1  148.87 

1 

-0.11 

9.9984451 

50.3 

10  21  28.14 

16 

289 

203  19  24.7 

19     3.1 

148.96 

+  0.02 

9.9983248 

-50.0 

10  17  32.23 

17 

290 

204  19    0.9 

18  39.2 

149.06 

0.15 

9.9982050 

49.8 

10  13  36.32 

18 

291 

205  18  39.5 

18  17.7 

149.15 

0.26 

9.9980856 

49.6 

10    9  40.42 

19 

292 

206  18  20.3 

17  58.4  1  149.85 

+  0.34 

9.9979664 

-49.5 

10    5  44.51 

20 

293 

207  18    3.4 

17  41.4  >  149.34 

0.41 

9.9978475 

49.4 

10     1  48.60 

21 

294 

208  17  48.8 

17  26.7  1  149.43 

0.45 

9.9977288 

49.4 

9  57  52.69 

22 

295 

209  17  36.3 

17  14.1  '  149.52 

+  0.45 

9.9976102 

-49.4 

9  53  56.78 

23 

296 

210  17  25.9 

17     3.6  1  149.61 

0.44 

9.9974917 

49.4 

9  50    0.87 

24 

297 

211  17  17.5 

16  55.1  1  149.69 

0.39 

9.9973732 

49.4 

9  46    4.96 

25 

298 

212  17  11.1 

16  48.6  i  149.77 

+  0.31 

9.9972549 

-49.3 

9  42    9.05 

26 

299 

213  17    6.5 

16  43.9  1  149.85 

0.21 

9.9971368 

49.2 

9  38  13.15 

27 

300 

214  17    3.7 

16  41.0      149.92 

+  0.10 

9.9970189 

49.1 

9  34  17.24 

28 

301 

215  17     2.7 

16  39.8  1  149.99 

-0.03 

9.9969013 

-48.9 

9  30  21.33 

29 

302 

216  17     3.3 

16  40.3      150.06 

0.16 

9.9967843 

48.6 

9  26  25.42 

30 

303 

217  17     5.5 

16  42.4  1   150.13 

0.29 

9.9966679 

48.3 

9  22  29.52 

31 

304 

218  17     9.4 

16  46.2  1   150.19 

0.41 

9.9965523 

48.0 

9  18  33.61 

32 

306 

219  17  14.9 

16  51.5  >  150.26 

-0.52 

9.9964376 

-47.5 

9  14  37.70 

Note.— The 
the 

numbers  in  oolunm 
mean  eqnlnox  of  Ja 

A  correspond  to  the  tn 
noary  <H.O. 

le  equinox  of  the  date;  in  oolni 

sm  V,  to 

Dilt  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GEEBFWIOH  MEAN  TIME. 

d 

THE  MOON'S 

1 

1 

1 

fmnniAinTKR. 

BOBIZOMTAL  PASALLAX. 

UPPSB  TBAK8IT. 

▲GB. 

Noaa. 

Midnight. 

Hoon. 

Diff.  for 
1  Hour. 

ladiUght. 

DUr.  for 
1  Hoar. 

H«ridiAnof 
Oreenwiob. 

DifC  for 
1  Hoar. 

Koon. 

1 

16  lole 

16  ld.'5 

59  15"3 

*o'm 

59  15.1 

-0.07 

5  36.5 

m 
2.50 

d 

6.4 

2 

16  10.1 

16    9.4 

59  13.8 

-0.16 

59  11.3 

0.^ 

6  86.5 

2.49 

7.4 

1     3 

1 

16    8.4 

16    7.1 

59    7.6 

0.36 

59    2.7 

0.46 

7  35.6 

2.42 

8.4 

1 

1     4 

16    5.4 

16    3.4 

58  56:6 

-0,56 

58  49.3 

-0.68 

8  32.4 

2.30 

9.4 

!     5 

16    1.1 

15  58.8 

58  40.6 

0.79 

58  30.6 

0.90 

9  26.2 

2.17 

10.4 

!  * 

16  55.2 

15  51.8 

58  19.2 

1.00 

58    6.5 

1.19 

10  17.0 

2.06 

11.4 

,     7 

15  48.0 

15  43.9 

57  52.5 

-1.83 

57  37.4 

-1.30 

11     5.3 

1.97 

12.4 

1     8 

15  39.5 

15  34.9 

57  21.4 

1.38 

57    4.5 

1.44 

11  52.0 

1.92 

13.4 

.     « 

15  30.1 

15  25.8 

56  47.0 

1.47 

56  29.3 

1.49 

12  37.9 

1.90 

14.4 

10 

15  20.5 

15  15.7 

56  11.5 

-1.48 

55  54.0 

-1.44 

13  23.6 

1.91 

15.4 

1  11 

15  Il.l 

15    6.8 

55  87.1 

1.38 

55  21.0 

1.30 

14    9.8 

1.94 

16.4 

12 

15    2.6 

14  59.0 

55    6.0 

1.19 

54  52.5 

1.06 

14  56.9 

1.98 

17.4 

13 

14  55.8 

14  53.1 

54  40.7 

-0.91 

54  30.8 

-0.76 

15  45.0 

2.02 

18.4 

1   14 

14  50.9 

14  49.4 

54  23.0 

0.56 

54  17.4 

-0.36 

16  33.8 

2.05 

19.4 

15 

14  48.5 

14  48.4 

64  14.2 

-0.10 

64  13.6 

+0.06 

17  23.1 

2.05 

20.4 

1 

;  16 

14  48.9 

14  50.1 

54  15.6 

+0.87 

64  20.1 

+0.49 

18  12.2 

2.04 

21.4 

,  " 

14  53.1 

14  54.8 

54  27.8 

0.71 

54  37.2 

0.92 

19    0.8 

2.01 

22.4 

i  18 

14  58.1 

15    2.1 

64  49.4 

1.11 

56    3.9 

1.30 

19  48.5 

1.97 

23.4 

;  19 

15    6.6 

16  11.7 

55  20.7 

+1.48 

55  39.4 

+1.63 

20  35.5 

1.94 

24.4 

20 

15  17.8 

15  23.2 

55  69.7 

1.75 

56  21.4 

1.85 

21  22.0 

1.93 

25.4 

21 

15  29.3 

15  35.6 

56  44.0 

1.90 

57    7.1 

1.94 

22    8.6 

1.95 

26.4 

!22 

15  42.0 

15  48.2 

57  30.4 

+1.93 

57  63.2 

+1.86 

22  56.0 

2.00 

27.4 

23 

15  54.1 

15  59.7 

58  15.1 

1.77 

68  35.7 

1.64 

23  45.1 

2.10 

28.4 

i24 

16    4.9 

16    9.3 

58  54.5 

1.48 

59  11.1 

1.28 

6 

29.4 

<  25 

16  13.2 

16  16.3 

59  25.2 

+1.06 

59  36.6 

+0.89 

0  36.7 

2.22 

0.9 

26 

16  18.6 

16  20.1 

59  44.9 

0.58 

69  50.4 

+0.34 

1  31.5 

2.36 

1.9 

27 

16  20.8 

16  20.7 

59  52.9 

+0.10 

59  52.7 

-0.13 

2  29.4 

2.48 

2.9 

28 

16  19.9 

16  18.5 

59  49.8 

-0.34 

59  44.7 

-0.61 

3  29.8 

2.65 

3.9 

29 

16  16.6 

16  14.1 

59  37.5 

0.68 

59  28.5 

0.80 

4  31.0 

2.54 

4.9 

30 

16  11.3 

16    8.1 

69  18.1 

0.91 

69    6.6 

1.00 

5  81.2 

2.46 

5.9 

31 

16    4.8 

16     1.2 

58  54.2 

1.06 

58  41.1 

1.11 

6  28.6 

2.32 

6.9 

,  32 

15  57.5 

15  53.7 

58  27.6 

-1.15 

58  13.6 

-1.18 

7  22.6 

2.18 

7.9 

i 
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TBDES  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaoension. 

Dlfllfbr 
IMiniito. 

DedUnfttton. 

DULtn 
IHinnte. 

Hour. 

DIftlbr 
llCiniite. 

DedfaMtlML 

Biftibr 
iHinnto. 

Tt 

rBSDA 

T  1. 

THUitSDAT  8. 

0 

h    m     9 
18    4  41^ 

8 

9.5536 

8.22  53  2^1 

93» 

0 

h    m     • 
20    7  21.37 

■ 
9.5174 

8.22    9  l4.2 

4.673 

I 

18    7  14.77 

9.5553 

22  56    5.8 

9.651 

1 

20    9  52.32 

9.5149 

22    4  35.5 

4.717 

2 

18    9  48.14 

9.5570 

22  58  40.3 

9.407 

2 

20  12  23.08 

9.5110 

21  59  48.1 

4.861 

3 

18  12  21.61 

9.5585 

23    1    5.5 

9.943 

3 

20  14  53.64 

9.5077 

21  54  52J2 

5.003 

4 

18  14  55.16 

9.5598 

23    3  21.5 

9.180 

4 

20  17  24.00 

9.5043 

21  49  47.8 

5.144 

5 

18  17  28.79 

9.5611 

23    5  28.2 

9.935 

5 

20  19  54.16 

9.5000 

21  44  34.9 

5.986 

6 

18  20    2.50 

9.5694 

28    7  25.7 

1.680 

6 

20  22  24.11 

9.4973 

21  39  13.6 

5.494 

7 

18  22  36.28 

9JM» 

23    9  13.8 

1.794 

7 

20  24  53.84 

9.4937 

21  33  44.0 

5.563 

8 

18  25  10.12 

9.5644 

23  10  52.6 

1.569 

8 

20  27  23.35 

9.4900 

21  28    6.1 

5.701 

9 

18  27  44.01 

9.5653 

23  12  22.1 

1.413 

9 

20  29  52.64 

9.4863 

21  22  19.9 

5.838 

10 

18  30  17.96 

9J669 

23  13  42.2 

1.957 

10 

20  32  21.71 

9.4696 

21  16  25JI 

5.974 

n 

18  32  51:95 

9.5668 

23  14  52.9 

1.101 

11 

20  34  50.55 

9.4787 

21  10  23.0 

6.108 

12 

18  35  25.98 

9.5674 

23  15  54.3 

0.945 

12 

20  37  19.15 

9.4747 

21    4  12.5 

6.949 

13 

18  38    0.04 

9.5678 

23  16  46.3 

0.787 

13 

20  39  47.51 

9.4707 

20  57  54.0 

6J75 

14 

18  40  34.12 

9J»689 

23  17  28.8 

OUOO 

14 

20  42  15.63 

9.4667 

20  51  27.5 

6J507 

15 

18  43    8JJ2 

9;5684 

23  18    1.9 

0.473 

15 

20  44  43.51 

9.4626 

20  44  53.1 

6.638 

16 

18  45  42.33 

9.5685 

23  18  25.6 

0.317 

16 

20  47  11.14 

9.4584 

20  38  10.9 

6.768 

17 

18  48  16.44 

9.5685 

23  18  39.9 

0.160 

17 

20  49  38.52 

9.4549 

20  31  21.0 

6.897 

18 

18  50  50.55 

9U&684 

23  18  44.8 

-0.003 

18 

20  52    5.65 

9.4500 

20  24  23.3 

7.095 

19 

18  53  24.65 

9.5669 

23  18  40.3 

•1-0.154 

19 

20  54  32.52 

9.4457 

20  17  18.0 

7.151 

20 

18  55  58.74 

9.5680 

23  18  26.4 

0.311 

20 

20  56  59.13 

9.4413 

20  10    5.2 

7.976 

21 

18  58  32.81 

9.5676 

23  18    3.0 

0.468 

21 

20  59  25.48 

9.4309 

20    2  44.9 

7.400 

22 

19    1    6.85 

9.5670 

23  17  30.2 

0.694 

22 

21     1  51.56 

9.4394 

19  55  17.2 

7.593 

23 

19    3  40.85 
WEI 

9.5663 

>NBSI 

S.23  16  48.1 
)AY  2. 

0.780 

23 

21    4  17.37 
F 

9.4980 

RIDAl 

8.19  47  42.2 
I  4. 

7.W5 

0 

19    6  14.81 

9.5656 

8.23  15  56.6 

0.037 

0 

21    6  42.92 

9.4936 

iai9  39  59.8 

7.707 

1 

19    8  48.72 

9.5647 

23  14  55,7 

1.003 

1 

21    9    8JM) 

9.4190 

19  32  10.2 

7.886 

2 

19  11  22.58 

9.5638 

23  13  45.4 

1.949 

2 

21  11  33.20 

9.4144 

19  24  13.5 

8.003 

3 

19  13  56.38 

9.5638 

23  12  25.8 

1.405 

3 

21  13  57.93 

9.4098 

19  16    9.8 

8.190 

4 

19  16  30.12 

9.5617 

23  10  56.8 

1.561 

4 

21  16  22.38 

9.4059 

19    7  59.1 

8.997 

5 

19  19    3.78 

9.5603 

23    9  18.5 

1.716 

5 

21  18  46.55 

9.4006 

18  59  41.4 

8.359 

6 

19  21  37.36 

9.5580 

23    7  30.9 

1.871 

6 

21  21  10.44 

9.3058 

18  61  ia9 

8.465 

7 

19  24  10.85 

9.5574 

23    5  34.0 

94B5 

7 

21  23  34.05 

9.3919 

18  42  45.6 

8.677 

8 

19  26  44.25 

9.5559 

23    3  27.9 

9.179 

8 

21  25  57.38 

9.3865 

18  34    7.6 

8UI88 

9 

19  29  17.56 

9.5543 

23    1  12.5 

9.333 

9 

21  28  20.43 

9.3817 

18  25  23.0 

8.797 

10 

19  31  50.77 

9J»95 

22  58  47.9 

9.486 

10 

21  30  43.19 

9.3780 

18  16  31.9 

8.906 

11 

19  34  23.86 

9.5505 

22  56  14.2 

9.638 

11 

21  33    5.66 

9.3791 

18    7  34.3 

9U)t3 

12 

19  36  56.83 

9.5485 

22  53  31.3 

9.791 

12 

21  35  27.84 

9,^673 

17  58  30.3 

9^19 

13 

19  39  29.68 

9.5465 

22  50  39.2 

9.044 

13 

21  37  49.73 

9.3695 

17  49  20.0 

9.99» 

14 

19  42    2.41 

9.5443 

22  47  38.0 

3J05 

14 

21  40  11.34 

9J677 

17  40    ^JS 

9.397 

15 

19  44  35.00 

9.54S0 

22  44  27.8 

3JH5 

15 

21  42  32.66 

9.3599 

17  30  40.8 

9.498 

16 

19  47    7.45 

9.5397 

22  41    8ii 

3.395 

16 

21  44  53.69 

9.3480 

17  21  12.1 

9.598 

17 

19  49  39.76 

9.5371 

22  37  40.4 

3.545 

17 

21  47  14.42 

9.3439 

17  11  37.4 

9.028 

18 

19  52  11.91 

9J>345 

22  34    3.2 

3.604 

18 

21  49  34.87 

9.3384 

17    1  56.7 

9.797 

19 

19  54  43.90 

9.5319 

22  30  17.1 

3.849 

19 

21  51  55.03 

9.3335 

16  52  10.2 

9.893 

20 

19  57  15.74 

2.5999 

22  26  22.1 

3.990 

20 

21  54  14.89 

9.3986 

16  42  17i) 

9.018 

21 

19  59  47.41 

9.5964 

22  22  18.3 

4.137 

21 

21  56  34.46 

9.3937 

16  32  20.0 

J0.019 

22 

20    2  18.91 

9.5935 

22  18    5.7 

4.983 

22 

21  58  53.74 

9.3189 

16  22  16.5 

10.104 

23 

20    4  50.2:3 

9.5905 

22  13  44.3 

4.499 

23 

22    1  12.73 

9.3141 

16  12    7.5 

10.106 

24 

20    7  21.37 

9.5174 

S.22    9  14.2 

4J573 

24 

22    3  31.44 

9.3093 

S.16    1  53.0 

10.986 

VI. 
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QBEKerWICH  MEAIf  TIME. 

THE  MOON'S  SIGHT  ASCENSIOK  AND  DECLINATION. 

BlgMAaoentioo. 

DUE  for 
IMlnnte. 

DiCfor 
IKinuto. 

DiiTfor 
1  Minute. 

DeoUnAtkm. 

DiAfor 
IHlnato. 

SA' 

rUKDi 

lY  6. 

MONDAY  7. 

0 

h     B     ■ 
22    3  31.44 

9.3083 

aid"  153!0 

lo'.986 

0 

h    m     ■ 
23  49  ia97 

9.1086 

8.  ^  30  36.6 

19^909 

1 

22    5  49.85 

8.3044 

15  51  33.2 

10J74 

1 

23  51  20.39 

9.1064 

6  17  35.9 

184)93 

2 

22    8    7.97 

9.9997 

15  41    8.1 

10.461 

2 

23  53  26.62 

9.1093 

6    4  33.8 

184)47 

3 

22  10  25.81 

9.9949 

15  30  37.9 

10.546 

3 

23  55  32.67 

9.0999 

5  51  30.3 

134)68 

4 

22  12  43^ 

9.9901 

15  20    2.6 

10.631 

4 

23  57  38.53 

9.0969 

5  38  25.6 

134)66 

5 

22  15    a62 

9.9853 

15    9  22.2 

10.715 

5 

23  59  44.22 

9.0933 

5  25  19.7 

13.107 

6 

22  17  17.59 

9.9805 

14  58  3&8 

10.797 

6 

0    1  49.73 

9.0003 

5  12  12.7 

13.195 

7 

22  19  34.08 

9.9758 

14  47  4a6 

10.877 

7 

0    3  55.06 

9.0675 

4  59    4.7 

18.149 

8 

22  21  5ae9 

9.9711 

14  36  51.6 

10.966 

8 

0    6    0.23 

94)647 

4  45  55.7 

13.158 

9 

22  24    6.81 

9.9684 

14  25  52.0 

1]U»39 

9 

0    8    5.23 

9.0890 

4  32  45.8 

13.179 

10 

22  26  22.65 

9.9617 

14  14  47.8 

11.108 

10 

0  10  10.07 

9.0799 

4  19  35.1 

13.185 

11 

22  28  38.21 

9.9570 

14    3  39.0 

11.184 

11 

0  12  14.74 

9.0766 

4    6  23.6 

13.197 

12 

22  30  53.49 

9.9593 

13  52  25.7 

11.967 

12 

0  14  19.25 

9.0738 

3  53  11.5 

13.907 

13 

22  33    8.49 

9.9477 

13  41    8.1 

1IJH9 

13 

0  16  23.60 

9.0713 

3  39  58.8 

13.916 

14 

22  35  23.22 

9.9439 

13  29  46.2 

11.400 

14 

0  18  27.81 

94)680 

3  26  45.6 

13.994 

15 

22  37  37.67 

9.9386 

13  16  20.1 

11.469 

15 

0  20  31.87 

94)665 

3  13  31J^ 

13.939 

16 

23  39  51.85 

9.9341 

13    6  49.9 

11.537 

16 

0  22  35.79 

94)641 

3     0  17.8,,    13.938  II 

17 

22  42    5.76 

9.9996 

12  55  15.7 

11J03 

17 

0  24  39.56 

9.0617 

2  47    3.4 

13.949 

18 

22  44  19.40 

9.9951 

12  43  37.5 

11.669 

18 

0  26  43.19 

9.0594 

2  33  48.8 

13.945 

19 

22  46  32.77 

9.9906 

12  31  55.4 

11.733 

19 

0  28  46.69 

9.0571 

2  20  34.0 

13.947 

20 

22  48  45J7 

9.9169 

12  20    9.5 

11.796 

20 

0  30  50.05 

9.0549 

2    7  19.1 

13.948 

21 

22  50  58.71 

9.9118 

12    8  19.9 

11.857 

21 

0  32  53.28 

9.0598 

1  54    4.2 

13.948 

22 

22  53  11.28 

9.9074 

11  56  26.7 

11.916 

22 

0  34  56;39 

9.0507 

1  40  49.3 

I34»47 

23 

1 

22  55  23.60 
81 

9.9031 

UNDA 

S.11  44  30.0 
Y  6. 

11.973 

23 

0  36  59.37 

9.0487 

rRSDA 

8.  1  27  34.5 
Y  8. 

13.946 

0 

22  57  35.66 
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Aldebaran 

Pollux 

Vbnus 

Sun 

W. 
W. 

£. 
E. 

75  53    0 
31  57  55 
33  32  42 
62  42    7 

9886 
SMS 
S983 

sis« 

77  25  37 
33  29  19 
32    943 
61  17  13 

9873 
9090 
8301 
8900 

78  58  30 
35    1    6 
30  46  30 
59  52    3 

9800 

80  31  40 
36  33  15 
2923    3 
58  26  37 

9847 
9001 
83» 

20 

Aldebaran 
Pollux 

Sun 

W. 
W. 
£. 

88  21  59 
44  19  30 
51  15    9 

877S 
S806 

8148 

89  57    0 
45  58  51 
49  47  58 

9780 

.9780 

8133 

91  32  20 

47  28  33 

48  20  29 

9740 
9779 
8110 

93    7  59 
49    337 
46  52  42 

9781 
9785 
3108 

21 

Pollux 
Regulus 
SATumir 
Sun 

W. 
W. 
W. 
E. 

57    434 
21  11  52 
17  59  55 
8929    7 

9879 
9708 
9790 
3088 

58  41  52 
22  48  24 
19  35  57 
37  59  29 

98M 

9706 
8018 

60  19  32 
24  25  26 
21  12  30 
36  29  82 

9001 

61  57  35 
26    2  58 
22  49  33 
34  59  17 

9840 

22 

Pollux 

Regulus 

Satueit 

Sun 

W. 
W. 
W. 
£. 

70  13  24 
34  17  23 
31     I  28 
27  23  59 

9041 
9046 
9080 
9996 

71  53  40 
35  57  32 
32  41    6 
25  52  13 

9000 

9068 

9818 

73  34  17 
3788    4 
34  21    7 
24  20  17 

9510 
9019 

9011 

75  15  16 
89  19    0 
36    1  31 
22  48  12 

9405 
9406 
9519 
9007 

26 

Sun 

JUFITSK 

aAquiln 
Fomalhaut 

W. 

E, 
E. 
E. 

25  29  48 
35  30  52 
63  54  42 
94  31  40 

9070 
9943 
8087 
9383 

27    9  17 
33  43  28 
62  26  29 
92  47  41 

8B04 

9940 
8190 
9088 

28  49    2 
31  56    0 
60  58  50 
91    3  38 

9064 

9937 
8186 

9378 

30  29    0 
30    8  28 
59  31  48 
89  19  31 

954f 
9935 

3191 
9375 

27 

Sun 

a  AquiUe 
Fomalhaut 
a  Pegasi 

W. 
fi. 
E. 
£. 

38  50  52 
52  28  49 
80  38  38 
97  43    6 

9006 
8480 

8378 
9004 

40  31  29 
51    7  17 
78  54  32 
96    4    3 

9000 
80O7 
9309 

9009 

42  12    8 
49  47    1 
77  10  31 
94  24  57 

8080 

9009 

43  52  48 
4828    7 
75  26  36 
92  45  51 

95M 
8008 

9808 
9089 

38 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

W. 
W. 
E. 
E. 

52  15  54 
19  59  41 
66  49    7 
84  30  56 

9039 
MOO 
9498 
9810 

53  56  23 
21  41  56 
65    6  12 
82  52  15 

9530 
94» 
9438 
9817 

55  36  48 
2325    0 
63  23  32 
81  13  43 

9088 

9386 
9450 

57  17    8 
25    8  41 
61  41     9 
79  35  23 

9049 
9376 
9463 
9635 

29 

Sun 
Antares 
Fomalhaut 
a  Pe^^asi 

W. 
W. 
E. 
E. 

65  37  17 
33  52    7 
53  14  17 
71  27  20 

9087 
8333 
9046 
9008 

67  16  57 
35  37  18 
51  34    8 
69  50  38 

9S78 
9831 
9088 

68  56  29 
37  22  32 
49  54  29 
68  14  19 

9080 
9331 

97M 

70  35  52 
39    7  47 
48  15  23 
66  38  24 

9085 
9S31 

9618 
9758 

30 

Sun 
Antares 

Fomalhaut 
a  Pegasi 

W. 
W. 
W. 
E. 
E. 

78  50  32 
47  53  31 
21  30  19 
40    9  55 
58  45  57 

9091 
9944 
9349 
9703 
98n 

80  28  58 
49  38  26 
23  15  18 
38  35  18 
57  13    9 

9348 
9349 
9649 
9000 

82    7  14 
51  23  15 
25    0    6 
37    1  44 
55  41     1 

9806 
9368 
9307 
9000 
9049 

83  45  20 

53  7  57 
26  44  42 
35  29  19 

54  935 

9644 

9365 
9057 
9079 

31 

Sun 
Antares 

JUFITSK 

aArietis 

W. 
W. 
W. 
E. 

91  53    7 
61  49  25 
35  24  57 
86  32  10 

9000 
9386 

9408 
9487 

98  30    7 
63  33  17 
37    8  27 
84  50  39 

9003 
9300 
9419 
9400 

95    656 
65  16  59 
38  51  45 
83    990 

9709 
9408 
9419 
9B04 

96  43  33 
67    030 
40  34  52 
81  28  18 

9710 
9410 
9408 
95M 

xvm. 
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GBBBHWIOH  MEAISr  TIME. 

LUNAB  DISTANCES. 

'I 

18 

ofOl^teel. 

£. 

Midnight. 

P.L. 

of 

Diir. 

XVii. 

1 
P.L. 
of 
Dlff. 

xvnifc 

P.L. 
of 

XXlh 

P.L. 

of 

Dlff. 

Vxiros 

39    225 

3400 

3f  40  1§ 

3306 

3^  18'    6' 

8386 

34  55^28 

3374 

1  Srir 

E. 

68  19  14 

93H 

66  55  19 

3309 

65  31  10 

3980 

64    6  46 

3976 

19  ,  Aldebarui 

W- 

82    5    7 

9633 

83  38  52 

9818 

85  12  56 

9805 

86  47  18 

9790 

Pollux 

W. 

38    5  46 

9673 

39  38  39 

9856 

41  11  54 

9839 

42  45  31 

9899 

Vsifut 

E. 

27  59  22 

9314 

26  35  27 

3303 

25  11  19 

3909 

23  46  59 

9909 

'  Svn 

E. 

57    0  54 

3906 

55  34  54 

3193 

54    837 

3178 

52  42    2 

3163 

30  -  Aldebarao 

W. 

94  43  58 

971& 

96  20  18 

9009 

97  56  59 

9864 

99  34     1 

9660 

PoUuz 

W. 

50  39    4 

9738 

52  14  53 

9799 

53  51     4 

9704 

55  27  38 

9688 

80!f 

( 

E. 

45  24  36 

3088 

43  56  12 

3073 

42  27  29 

3067 

40  58  27 

3043 

Ul  1  PoUiuc 

W. 

63  36    0 

9006 

65  14  48 

9580 

66  53  58 

9673 

68  33  30 

9567 

'  Regtilus 

W. 

27  40  58 

9090 

29  19  26 

9601 

30  58  20 

9583 

32  37  39 

9564 

Satceit 

W. 

24  27    4 

90« 

26    5    2 

9093 

27  43  26 

9604 

29  22  15 

9587 

Sujf 

E. 

33  28  45 

9079 

31  57  57 

9960 

30  26  53 

9946 

28  55  33 

9935 

U2  \  Pollux 

W. 

76  56  36 

»«80 

78  38  17 

9465 

80  20  19 

9450 

82    2  42 

9436 

Regulufl 

W. 

41    0  19 

9180 

42  42    0 

9464 

44  24    4 

9449 

46    6  29 

9494 

SATumif 

W. 

37  42  18 

9609 

39  23  28 

9487 

41     4  59 

9479 

42  46  52 

9457 

1  Saw 

E. 

21  16    2 

9906 

19  43  51 

9000 

18  11  44 

9010 

16  39  49 

9035 

06  !  Sun 

W. 

32    9    9 

9540 

33  49  26 

9536 

a'i  29  49 

9539 

37  10  18 

9598 

t  Jupiter 

E. 

28  20  53 

9934 

26  33  16 

9933 

24  45  37 

9933 

22  57  58 

9939 

aAquilie 

E. 

58    5  28 

3931 

56  39  55 

3975 

55  15  14 

3394 

53  51  30 

3379 

1  Fomalhaut 

E. 

87  35  21 

9375 

85  51  10 

9374 

84    6  58 

9375 

82  22  47 

9376 

27     So5 

W. 

45  33  28 

9586 

47  14    7 

9595 

48  54  45 

9507 

50  35  21 

9580 

1  aAquils 

E. 

47  10  44 

3760 

45  55    0 

3863 

44  41     3 

3060 

43  29    4 

4110 

■  Fonialbaut 

E. 

73  42  47 

9396 

71  59    6 

9403 

70  15  a5 

9410 

68  32  15 

9410 

aPe^^i 

E. 

91    6  45 

9503 

89  27  41 

9506 

87  48  40 

9600 

86    9  45 

9604 

28  •  Sc7tr 
Aotares 

W. 

58  57  23 

9646 

60  37  32 

9661 

62  17  34 

9666 

63  57  29 

9S61 

w. 

26  52  50 

9369 

28  37  20 

9961 

30  22    5 

9343 

32    7    2 

9337 

,  Fomalbaut 

E. 

59  59    4 

9477 

58  17  18 

9489 

56  35  54 

9500 

54  54  53 

9597 

j           a  Pegiwi 

E. 

77  57  15 

9645 

76  19  21 

-' 

74  41  43 

9660 

73    4  22 

9684 

;  39  ,  Stif 

W. 

72  15    7 

9589 

73  54  13 

9500 

75  33    9 

9606 

77  11  56 

9614 

Antiires 

W. 

40  53     1 

9339 

42  38  14 

9334 

44  23  24 

S337 

46    8  30 

9340 

Fomalhaut 

E. 

46  36  53 

9646 

44  59     1 

9678 

43  21  51 

9713 

41  45  28 

9780 

aPegam 

E. 

65    2  55 

9775 

63  27  54 

9797 

61  53  22 

9891 

60  19  22 

9648 

■  30      Sl75 

W. 

85  23  15 

9659 

87    0  59 

9660 

88  38  33 

9068 

90  15  56 

98n  i 

Aiitares 

W. 

54  52  31 

9364 

56  36  57 

9370 

58  21  15 

3376 

60    5  24 

9389 

JUPITKR 

W. 

28  29    7 

9373 

30  13  21 

9380 

31  57  24 

9388 

33  41  16 

9396 

>        '  Fomalhaut 

E. 

33  58  12 

8096 

32  28  31 

3106 

31     0  27 

3106 

29  34  13 

3306 

a  Pegnsi 

E. 

52  38  56 

3019 

51     9    7 

3069 

49  40  11 

3100 

48  12  12 

3160 

31     Svff 

W. 

98  19  59 

9719 

99  56  14 

9798 

101  32  17 

9736 

103    8    9 

9745 

,  Antnres 

w. 

68  43  51 

9417 

70  27    2 

9494 

72  10    3 

9431 

73  52  54 

9438 

.  JUFITEE 

w. 

42  17  47 

9436 

44    0  30 

9444 

45  43    2 

9453 

47  25  22 

9460 

aArietts 

E. 

79  47  19 

9593 

78    6  38 

9533 

76  26  11 

9643 

74  45  58 

9564 

1 

1 
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AT  QREENWICH  APPARENT  IfOON. 

t 

1 

1 

1 

THE  SUN^S 

8l4at«a 
Ttmeaf 
8«mi- 
dluwUr 
PaMins 
KraUiau 

XqvAtloiiof 

Time, 

to  be 
8obtEM(6d 

from 
▲ppftient 

Time. 

Biftlbr 
iHoor. 

Appttreat 
Bight  A«oeadoB. 

Diftfor 
IHonr. 

Appanat 

DMliBfttiOB. 

Dlitfor 
iHonr. 

Semi- 
dlAmetcr. 

Frid. 

Sat 

SUN. 

1 

2 
3 

h     m       ■ 
14  27  29.46 
14  31  25.35 
14  35  22.04 

9.812 
9.846 
9.879 

S.  14  35  30.2 

14  54  31.3 

15  13  17.8 

-47!83 
47.24 
46.62 

16 
16 
16 

9.93 
10.18 
10.43 

66*99 
67.11 
67.22 

16  19?05 
16  19.71 
16  19.58 

0.043 
0.010 
0.023 

Mon. 
Tues. 
Wed. 

4 

5 
6 

14  39  19.53 
14  43  17.84 
14  47  16.97 

9.913 
9.947 
9.981 

15  31  49.1 

15  50    5.0 

16  8    5.0 

-45.98 
45.33 
44.66 

16 
16 
16 

10.68 
10.92 
11.16 

67.34 
67.46 
67.58 

16  18.65 
16  16.90 
16  14.33 

0.057 
0.001 
0.125 

Thur. 
Frid. 
Sat. 

7 
8 
9 

14  51  16.93 
14  55  17.73 
14  59  19.38 

10.016 
i0.049 
10.084 

16  25  48.7 

16  43  15.9 

17  0  26.1 

-43.97 
43.27 
42.55 

16 
16 
16 

11.40 
11.63 
11.66 

67.70 
67.82 
67.94 

16  10.93 
16    6.69 
16     1.61 

0.160 
0.195 
0.230 

SUN. 

Mon. 

Tues. 

10 
11 
12 

15    3  21.89 
15    7  25.26 
15  11  29.49 

10.129 
10.158 
10.195 

17  17  18.9 
17  33  54.0 
17  50  10.8 

-41.82 
41.07 
40.31 

16 
16 
16 

12.08 
12.30 
12.52 

68.06 
68.18 
68.30 

15  55.67 
15  48.88 
15  41.22 

0.266 
0.302 
0.338 

Wed. 
Thur. 
Frid. 

13 
14 
15 

15  15  34.59 
15  19  40.57 
15  23  47.41 

10.231 
10.267 
10.303 

18    6    9.1 

18  21  48.6 
18  37    8.7 

-39.53 
38.74 
37.93 

16 
16 
16 

12.73 
12.94 
13.15 

68.42 
68.54 
66.66 

15  32.69 
15  23.30 
15  13.05 

0.374 
0.410 
0.446 

Sat. 

SUN. 

Mon. 

16 
17 
18 

15  27  55.11 
15  32    3.67 
15  36  13.08 

10.339 
10.375 
10.410 

18  52    9.1 

19  6  49.5 
19  21     9.5 

-37.10 
36.25 
35.39 

16 
16 
16 

13.35 
13.55 
13.75 

68.77 
66.89 
69.00 

15     1.94 
14  49.96 
14  37.14 

0.482 
0.518 
0.553 

Tues. 
Wed. 
Thur. 

Id 
20 
21 

15  40  23.34 
15  44  34.43 
15  48  46.34 

10.445 
10.479 
10.513 

19  35    8.6 

19  48  46.5 

20  2    2.7 

-34.50 
33.62 
32.71 

16 
16 
16 

13.94 
14.13 
14.32 

69.12 
69.23 
69.34 

14  23.48 
14    8.99 
13  53.68 

0.588 
0.622 
0.666 

Frid. 

Sat. 

SUN. 

22 
23 
24 

15  52  59.06 

15  57  12.57 

16  1  26.86 

10.546 
10.578 
J0.610 

20  14  57.0 
20  27  28.9 
20  39  38.0 

-31.79 
30.86 
29.90 

16 
16 
16 

14.51 
14.69 
14.87 

69.45 
69.56 
69.67 

13  37.56 
13  20.65 
13    2.97 

0.689 
0.721 
0.753 

Mon. 
Tues. 
Wed. 

25 
26 
27 

16    5  41.90 
16    9  57.69 
16  14  14.18 

10.642 
10.672 
10.701 

20  51  24.0 

21  2  46.6 
21  13  45.4 

-28.93 
27.94 
26.94 

16 
16 
16 

15.05 
15.22 
15.39 

69.77 
69.87 
69.97 

12  44.53 
12  25.35 
12    5.47 

0.784 
0.814 
0.843 

Thur. 

Frid. 

Sat 

28 
29 
30 

16  18  31.37 
16  22  49.24 
16  27    7.77 

10.730 
10.758 
10.785 

21  24  20.1 
21  34  30.4 
21  44  15.9 

-25.93 
24.9J 
.23.87 

16 
16 
16 

15.56 
15.73 
15.89 

70.07 
70.16 
70.25 

11  44.90 
11  23.65 
11     1.73 

0.872 
0.900 
0.927 

SUN. 

31 

16  31  26.94 

10.811 

S.21  53  36.3 

-22,82 

16 

16.05 

70.84 

10  39.18 

0.953 

Kois.— The  mcMi  time  of  semii 

iiametor] 

pMsing  may  be  fotmd  by  sub 

tnoUDg  0*.M 

from  the 

Kidereia  time. 

Tb.  (iiPi  —  fntxti  U 

thehonz 

Ir  ohAOCtt  of  deoliniitioii  indJ 

<m*M 

tltttMS 

thdeoHiu 

itfons  ueiiMn 

«Miaf. 

n. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

t 

1 

1 

'9 

t 

0 

Time, 

teb« 

Added  to 

IfeeoTime. 

• 

DifLfor 
1  Hoar. 

Sldeieel 

Time. 

or 

Right  A«MBtl0ll 

of 

HaenBim. 

▲ppmDt 
BichtAMiadoD. 

Diftfor 
IHoar. 

AppMMit 

Diftfor 
IHoar. 

Prid. 

Sat 

SUN. 

1 
2 
3 

h     m      • 
14  27  d2.13 
14  31  28.03 
14  35  24.73 

9.813 
9.846 
9.879 

S.  14  35  43.3 

14  54  44.2 

15  13  80.5 

-47.83 
47.93 
46.61 

16  19*06 
16  19.71 
16  19.57 

0.043 
0.010 
0.093 

h     m       • 

14  43  51.19 
14  47  47.74 
14  51  44.30 

Mon. 
Tims. 
W«d. 

4 
5 
6 

14  39  22.23 
14  43  20.54 
14  47  19.67 

9.913 
9.947 
9.981 

15  32     1.6 

15  50  17.3 

16  8  17.1 

-45.97 
45.39 
44.65 

16  18.63 
16  16.87 
16  14.29 

0.057 
0.091 
0.195 

14  55  40.86 

14  59  37.41 

15  3  33.96 

Thur. 

Prid. 

Sat 

7 
8 
9 

14  51  19.63 
14  55  20.43 
14  59  22.08 

10.016 
10.051 
10.086 

16  26    0.6 

16  43  27.5 

17  0  37.4 

-43.90 
45.96 
49.54 

16  10.88 
16    6.64 
16     1.55 

0.160 
0.195 
0.930 

15    7  30.51 
15  11  27.07 
15  15  23.63 

SUN. 
Mod. 

TUM. 

10 
11 
12 

15    3  24.58 
15    7  27.94 
15  11  32.16 

10.199 
10.168 
10.194 

17  17  30.0 
17  34    4.8 
17  50  21.3 

-41.81 
41.06 
40.30 

15  55.60 
15  48.80 
15  41.13 

0.966 
0.309 
0.338 

15  19  20.18 
15  23  16.74 
15  27  13.29 

1  Wed. 
■Thur. 
1  Prid. 

13 
14 

15  15  37.25 
15  19  43.21 
15  23  50.03 

10.230 
10.966 
10.309 

18    6  19.3 
18  21  58.5 
18  37  18.3 

-39.59 
38.r3 
37.99 

15  32.60 
15  23.20 
15  12.94 

0.374 
0.410 
0.446 

15  31     9.85 
15  35    6.41 
15  39    2.97 

jSat 
\SUN. 

JMOD. 

16 
17 
18 

15  27  57.71 
15  32    6.24 
15  36  15.62 

10.338 
10.374 
10.409 

18  52  18.4 

19  6  58.5 
19  21  18.1 

-37.09 
36.94 
35.38 

15     1.82 
14  49.84 
14  37.01 

0.489 
0.518 
0.553 

15  4Sl  59.53 
15  46  56.08 
15  50  52.63 

JTUM. 

Wed. 
Thur. 

19 
20 
21 

15  40  25.85 
15  44  36.91 
15  48  48.78 

10.444 
10.478 
10.519 

19  35  16.9 

19  48  54.4 

20  2  10.3 

-34.49 
33.61 
39.70 

14  23.34 
14    8.84 
13  53.52 

0.588 
0.699 
0.666 

15  54  49.19 

15  58  45.75 

16  2  42.30 

Prid. 

Sat 

SUN. 

22 
23 
24 

15  53     1.46 

15  57  14.93 

16  1  29.17 

10.545 
10.577 
10.609 

20  15    4.2   -31.78 
20  27  35.7      30.84 
20  39  44.5      99.89 

13  37.40 
13  20.49 
13    2.81 

0.689 
0.791 
0.753 

16    6  38.86 
16  10  35.42 
16  14  31.98 

Moo. 

Tuee. 
Wed. 

25 
26 
27 

16    5  44.16 
16    9  59.89 
16  14  16.33 

10.640 
10.670 
10.699 

20  51  30.2; -98.99 

21  2  52.4      97.93 
21   13  50.9  j    96.93 

12  44.37 
12  25.19 
12    5.31 

0.784 
0.814 
0.843 

16  18  28.53 
16  22  25.08 
16  26  21.64 

Thur. 
iPrid. 

jSat 

98 
29 
30 

16  18  33.47 
16  22  51.28 
16  27    9.75 

10.798 
10.766 
10.783 

21  24  25.2  .  -».99 
21  34  35.1,    94.90 
21  44  20i2 .    93.86 

11  44.73 
11  23.48 
11     1.56 

0.879 
0.900 
0.997 

16  30  18.20 
16  34  14.76 
16  38  11.31 

\SUN. 

31 

16  31  28.86 

10.809 

S.  21  53  40.4-99.81 

10  39.01 

0.953 

16  42    7.87 

1                mil 

rff ->pwto6dtotli»hoQriy 

lAjr  b«  Msmned  the  aame  m  thi 

It  for  «pperent  a 
thAteoathdeol] 

lOOB. 

BeHoQs 

DSft  fori  hoar,     1 
+  9^.8666. 
(Table  m.) 
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ni. 


AT  GBEENWICH  MEAN  NOON. 

a 

THE  SUN'S 

1 
1 

Logarithm 

of  the 

Badios  Yeotor 

MeeaTiiD6 

IKUS  LONemTDX. 

"s 

1 

1 

DUtfor 
IHonr. 

LATITUDB. 

of  the 
Berth. 

DUtfor 
IHonr. 

of 
SideraelKoon. 

X 

x> 

1 

305 

21^  17  14'.'9 

16  5l'.'5 

mM 

-  0''52 

9.9964376 

-47.6 

b      m      e 

9  14  37.70 

2 

306 

220  ir  21.9 

16  68.4 

160.32 

0.60 

9.9963240 

47.0 

9  10  41.79 

3 

807 

221  17  30.6 

17    6.9 

160.39 

0.65 

9.9962118 

46.4 

9    6  45.89 

4 

808 

222  17  40.6 

17  16^ 

160.46 

-0.67 

9.9961010 

-46.8 

9    2  49.98 

5 

309 

228  17  52.8 

17  28.4 

160.62 

0.66 

9.9959917 

46.2 

8  58  54.07 

6 

310 

224  18    5.7 

17  41.6 

160.60 

0.62 

9.9958841 

44.5 

8  54  58.16 

7 

311 

225  18  20.7 

17  56.5 

160.66 

-0.56 

9.9957783 

-43.6 

8  51     2.25 

8 

312 

226  18  37.4 

18  13.1 

160.73 

0.47 

9.9956743 

43.0 

8  47    6.34 

9 

313 

227  18  55.9 

18  81.6 

160.80 

0.36 

9.9955721 

42.2 

8  43  10.43 

10 

314 

228  19  16.2 

18  51.6 

160.88 

-0.24 

9.9954718 

-41.4 

8  39  14.52 

11 

815 

229  19  38.3 

19  13.6 

160.96 

-0.11 

9.9953734 

40.7 

8  35  18.60 

12 

316 

230  20    2.2 

19  37.8 

161.03 

+  0.02 

9.9952768 

39.9 

8  31  22.69 

18 

317 

281  20  28.0 

20    2.9 

161.11 

+  0.15 

9.9951820 

-39.2 

8  27  26.78 

14 

318 

232  20  55.6 

20  80.4 

161.19 

0.27 

9.9950889 

38.5 

8  23  30.87 

15 

319 

233  21  25.1 

20  59.7 

161.27 

0.36 

9.9949973 

37.9 

8  19  34.96 

16 

320 

234  21  56.5 

21  30.9 

161.35 

+  0.45 

9.9949072 

-37.3 

8  15  39.05 

17 

321 

235  22  29.7 

22    4.0 

161.43 

0.49 

9.9948185 

36.7 

8  11  43.14 

18 

322 

236  23    4.7 

22  88.9 

161.60 

0.50 

9.9947310 

36.2 

8    7  47.23 

19 

323 

237  28  41.5 

23  15.6 

161.57 

+  0.48 

9.9946447 

-36.7 

8    3  51.32 

20 

324 

238  24  20.0 

23  53.8 

161.64 

0.43 

9.9945596 

.   36.2 

7  59  55.41 

21 

325 

239  25    0.1 

24  33.7 

161.70 

0.35 

9.9944757 

34.7 

7  55  59.50 

22 

326 

240  26  41.6 

25  15.1 

151.76 

+  0.27 

9.9943929 

-34.3 

7  52    3.59 

23 

327 

241  26  24.6 

25  58.0 

151.82 

0.15 

9.9943111 

33.8 

7  48    7.68 

24 

328 

242  27    8.9 

26  42.1 

161.87 

+  0.03 

9.9942303 

33.4 

7  44  11.77 

25 

329 

243  27  54.4 

27  27.4 

161.02 

-0.11 

9.9941507 

-32.9 

7  40  15.86 

26 

330 

244  28  41.0 

28  13.8 

161.96 

0.24 

9.9940724 

32.4 

7  86  19.95 

27 

331 

245  29  28.7 

29     1.4 

162.01 

0.36 

9.9939955 

31.8 

7  32  24.04 

28 

332 

246  30  17.4 

29  60.0 

162.05 

-0.46 

9.9939200 

-31.1 

7  28  28.13 

29 

333 

247  31     7.0 

80  39.4 

162.09 

0.54 

9.9938461 

30.4 

7  24  32.22 

80 

334 

248  31  57.6 

31  29.8 

162.13 

0.59 

9.9937740 

29.6 

7  20  36.31 

81 

335 

249  32  49.0 

32  21.0 

162.16 

-0.62 

9.9937039 

-28.8 

7  16  40.39 

irom— The 
the 

nambere  In  oolnmn 
mean  equinox  of  Ja 

niiAry  0*.0. 

I  to  the  tn 

le  equinox  of  the  date;  in  colux 

on  X\  to 

DifC  for  1  Hoot, 
—  9«.8296. 
(Teblen.) 
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OBEBNWIOH  MF.AN  TIME. 

1 

i 

1    . 

THE  MOON'S 

1 

HORTZONTAI.  PARAT.T.AT. 

UPPXB  TBAM81T. 

▲OB. 

Ho«. 

Utdolght. 

KOOB. 

DUE  for 
IHoor. 

Mldnlchi. 

DUtfiN- 
IHoor. 

Iteldlttiof 
Oroenwieb. 

Diff.  for 
IHoor. 

NOOD. 

1 

2 
3 

15  5X5 
15  49.9 
15  42.0 

16  53"7 
15  46.0 
15  38.1 

58  27"6 
57  59.4 
57  80.6 

-1.16 
J.I9 
1.91 

58'  13.6 
57  45.1 
57  16.1 

-1.18 
1.20 
1.21 

ta      m 

7  22.6 

8  13.8 

9  1.8 

2.18 
2.06 
1.06 

d 
7.9 
8.9 

9.9 

1 
4 
5 
6 

15  34.1 
15  26.1 
15  18.2 

15  30.1 
15  22.2 
15  14.4 

57     1.5 
56  32.3 
56    3.3 

-1.22 
1.21 
1.20 

5i6  46  9 
56  17.8 
55  49.1 

-1.22 
1.21 
1.17 

9  47.4 

10  32.5 

11  17.6 

1.89 
1.87 
1.89 

10.9 
11.9 
12.9 

'\i 

15  10.6 
15    3.4 
14  57.0 

15    6.9 
15    O.I 
14  54.2 

56  35.2 

55    8.7 
54  45.2 

-1.14 
1.05 
0.90 

55  21.7 
54  56.5 
54  35.0 

-1.10 
0.96 
0.80 

12    3.2 

12  49.8 

13  37.7 

1.92 
1.97 
2.02 

13.9 
14.9 
15.9 

10 

11 

12 

1 

14  51.8 
14  48.2 
14  46.6 

14  49.7 
14  47.1 
14  46.7 

64  26.1 
64  12.9 
54    7.0 

-0.09 

0.40 

-0.07 

54  18.6 
54    8.9 
54    7.3 

-0.56 
-0.26 
+0.12 

14  26.5 

15  15.8 

16  5.1 

2.06 
2.06 
2.04 

16.9 
17.9 
18.9 

1 
'   13 

1  ^* 
!  15 

14  47.3 
14  50.7 
14  56.9 

14  48.7 

14  53.5 

15  1.0 

54    9.8 
54  22.2 
54  44.9 

40.32 
0.73 
1.15 

54  14.8 

54  32.3 

55  0.0 

+0.62 
0.06 
1.36 

16  53.6 

17  41.1 

18  27.5 

2.00 
1.96 
1.91 

19.9 
20.9 
21.9 

'  16 

1  18 

15    5.8  , 
15  17.2  1 
15  30.6 

15  11.2 

16  23.7 
15  37.8 

55  17.5 
55  59.3 
66  48.6 

+1.66 
1.91 
2.17 

55  37.3 

56  23.2 

57  15.2 

+1.74 
2.06 
2.26 

19  13.2 

19  58.6 

20  44.6 

1.89 
1.90 
1.94 

22.9 
23.9 
24.9 

i  '* 

lao 

21 

15  45.3 

16  0.1 
16  18.7 

16  62.7 
16    7.1 
16  19.7 

67  42.6 
58  .S6.9 
69  27.1 

+2.28 
2.21 
1.93 

58  9.9 

59  2.9 
59  49.0 

+2.27 
2.09 
1.70 

21  32.1 

22  22.8 

23  16.0 

2.03 
2.17 
2.32 

25.9 
26.9 
27.9 

22 
|23 

l2« 

16  24.9 
16  32.3 
16  35.3 

16  29.1 
16  34.4 
16  35.0 

60    8.0 
60  35.3 
60  46.2 

+1.44 

0.80 

+0.10 

60  23.6 
60  42.9 
60  45.3 

+1.14 
+0.46 
-0.26 

6 

0  13.7 

1  15.1 

2.49 
2.62 

28.9 
0.4 
1.4 

125 

'26 

27 

16  33.7 
16  28.0 
16  19.3 

16  31.8 
16  23.9 
16  14.1 

60  40.3 
60  19.6 
59  47.4 

-0.67 
1.13 
1.51 

60  31.6 
60    4.6 

59  28.4 

-0.87 
1.34 
1.64 

2  18.6 
8  21.7 
4  22.3 

2.66 
2.69 
2.44 

2.4  i 
3.4  1 

4.4  i 

'•  28 

l29 

:  ao 

16    8.6 
15  57.0 
15  45.5 

16    2.8 
15  51.2 
15  39.9 

69    8.1 
58  25.7 
57  43.3 

-1.72 
1.79 
1.73 

58  47.1 
58    4.3 
57  22.9 

-1.77 
1.76 
1.68 

5  18.9 

6  11.2 

7  0.0 

2.26 
2.10 
1.97 

5.4  1 
6.4  ; 
7.4 

31 

15  34.6 

15  29.5 

57    8.2 

-1.60 

56  44.5 

-1.63 

7  46.2 

1.89 

8.4 

! 

1 

1 
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OBBBNWIOH  MBAN  TIME. 

• 

THE  MOON'S  RIOHT  ASCENSION  AND  DECLINATION. 

Boar. 

DIAfor 
llOaiito. 

DucHiMitfcm 

Difffor 
IMimite 

Hour. 

Bight  AWMUlOB. 

BiCftir 
IMinnto. 

I>eeliBalioB. 

Difllfbr 
llfinateL 

F 

BroA^ 

I   1. 

SUNDAY  8. 

** 

h    m      • 

• 

0        «         // 

n 

h    m      • 

■ 

O        «          tl 

0 

21  50  49.73 

9.3068 

9.17  10  28.5 

9.714 

0 

23  35  49.32 

94)644 

a  8    1  52.8 

VUS7 

1 

21  53    7.96 

9.301S 

17    0  42.9 

0316 

1 

23  37  54J28 

94)810 

7  49  12.4 

19.088 

2 

21  55  25.87 

9.8957 

16  50  51.8 

9.807 

2 

23  39  59.04 

2J0Tn 

7  36  30.2 

19.717 

3 

21  57  4a45 

9.9003 

16  40  55.3 

9.986 

3 

23  42    3.60 

t.0743 

723  46.3 

19.740 

4 

22    0    0.71 

9.9650 

16  30  53.5 

10.073 

4 

23  44    7.96 

t.0710 

7  11    0.7 

19.774 

5 

22    2  17.65 

9.9706 

16  20  46.5 

10.160 

5 

23  46  12.12 

94)678 

6  58  13.4 

19.801 

6 

22    4  34i26 

9.9749 

16  10  34.3 

10.945 

6 

23  48  16.09 

941647 

6  45  24.6 

19.816 

7 

22    6  50.55 

9.9680 

16    0  17.1 

10.398 

7 

23  50  19.88 

94)616 

6  32  34.3 

19JB0 

8 

22    9    6.52 

9.9636 

15  49  54.9 

10.411 

8 

23  52  23.48 

94)586 

6  19  42.6 

19.873 

9 

22  11  22.18 

9.9583 

15  39  27.8 

10.499 

9 

23  54  26.90 

94)666 

6    6  49.5 

19.800 

10 

22  13  37.52 

9.9531 

15  28  55.9 

10.579 

10 

23  56  30.15 

9.6697 

5  53  55.1 

19.917 

11 

22  15  52.55 

9.9476 

15  18  19.2 

10.651 

11 

23  58  33.22 

94)498 

5  40  59.5 

19.930 

12 

22  18    7.26 

9.0196 

15    7  37.8 

10.797 

12 

0    0  36.12 

94)460 

528    2.8 

19.954 

13 

22  20  21.66 

9.9375 

14  56  51.9 

10.809 

13 

0    2  38.85 

94)449 

5  15    5.0 

19.979 

14 

22  22  a5.76 

9.9394 

14  46     IJi 

io.8n 

14 

0    4  41.43 

94M16 

5   2   ai 

19.080 

15 

22  24  49.55 

9.9973 

14  85    6.6 

10a>51 

15 

0    6  43.85 

9.0300 

4  49    6.3 

13.004 

16 

22  27    3.04 

9.9999 

14  24    7.4 

11.093 

16 

0    8  46.11 

9.0364 

4  36    5.6 

134)10 

17 

22  29  16.22 

9.9179 

14  13    3.9 

114)93 

17 

0  10  48^ 

94)340 

4  23    4.0 

13409 

18 

22  31  29.10 

9.9199 

14    1  56.2 

11.163 

18 

0  12  50.19 

941316 

4  10    1.7 

134)44 

19 

22  33  41.69 

9.9073 

13  50  44.4 

11.931 

19 

0  14  S2.01 

9.6009 

3  56  58.7 

134)60 

20 

22  35  53.98. 

9.9094 

13  39  28.5 

11.996 

20 

0  16  53.69 

9.0968 

3  43  55.0 

13.000 

21 

22  38    5.98 

9.1976 

13  28    8.7 

11.363 

21 

0  18  55.23 

9.0945 

3  30  50.8 

134)74 

22 

22  40  17.69 

9.1997 

13  16  45.0 

11.497 

22 

0  20  56.63 

94)993 

3  17  46.1 

134)80 

23 

22  42  29.11 

9.1870 

rUEDi 

8.13    5  17.5 
kY  2. 

11.466 

23 

0  22  57.91 
M 

94)909 

ONDA 

8.  3    4  40.9 
Y  4. 

0 

22  44  40.24 

9.1839 

S.12  53  46.3 

11.550 

0 

0  24  59.06 

94)189 

[8.  2  51  35.4 

134)04 

1 

22  46  51.09 

9.1785 

12  42  11.5 

11.611 

1 

0  27    0.09 

9.0109 

2  38  29.6 

134100 

2 

22  49    1.66 

9.1730 

12  30  33.0 

11.671 

2 

0  29    1.00 

94)149 

2  25  23.5 

13.104 

3 

22  51  11.96 

9.1603 

12  18  51.0 

11.798 

3 

0  31    1.79 

9.0193 

2  12  17.1 

13.107 

4 

22  53  21.98 

9.1647 

12    7    5.0 

11.784 

4 

0  33    2.47 

94)104 

1  59  10.6 

13.100 

5 

22  55  31.73 

9.1609 

11  55  16.9 

11.830 

5 

0  35    3.04 

9.0086 

1  46    4.1 

13.100 

6 

22  57  41.20 

9.1557 

11  43  24i) 

11.804 

6 

0  37    3.50 

94)068 

1  32  57.6 

13.100 

7 

22  59  50.41 

9.1513 

11  31  29.6 

11.047 

7 

0  39    3.86 

94)059 

1  19  51.2 

13.107 

8 

23     1  59.36 

9.1470 

11  19  31.3 

11.997 

8 

0  41    4.13 

9.0037 

1    6  44.8 

13.105 

9 

23    4    8.05 

9.1497 

11    7  30.0 

19.047 

9 

0  43    4.30 

9.0091 

0  53  38.6 

13.101 

10 

23    6  16.48 

9.1384 

10  55  25.7 

19.097 

10 

0  45    4.38 

9.0006 

0  40  32.7 

134)90 

11 

2.3    8  24.66 

9.1349 

10  43  18.4 

19.145 

11 

0  47    4.37 

1.9999 

0  27  27.1 

13.091 

12 

23  10  32.59 

9.1301 

10  31    8.3 

19.199 

12 

0  49    4.28 

1.9978 

0  14  21.8 

134)84 

13 

23  12  40.27 

9.1960 

10  18  55.4 

19.937 

13 

0  51    4.11 

1.9065 

8.  0    1  17.0 

134)77 

14 

^^  14  47.71 

9.1919 

10    6  39.9 

19.980 

14 

0  53    3.86 

1.9959 

N.  0  11  47.4 

134)68 

15 

23  16  54.90 

9.1178 

9  54  21.8 

19.393 

15 

0  55    3.53 

1.9930 

0  24  51.2 

134)58 

16 

23  19     1.85 

9.1130 

9  42     1.1 

19.365 

16 

0  57    3.13 

1.9998 

0  37  54.4 

134)48 

17 

2:^  21    8.57 

9.1101 

9  29  38.0 

19.405 

17 

0  59    2.66 

1.9917 

0  50  57.0 

134)37 

18 

23  23  15.06 

9.1063 

9  17  12.5 

19.445 

18 

1     1    2.13 

14)907 

1    3  58.9 

13.035 

19 

23  25  21.32 

9.1095 

9    4  44.6 

19.483 

19 
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6.545 

10 

8  t3    9.58 

8.1188 

22  20  30.0 

4.119 

10 

9  52  30.13 

94019 

17  10  44.4 

6.696 

11 

8  15    9.35 

9.1190 

22  16  20.1 

4.916 

11 

9  54  31.95 

94006 

17    2    4.2 

6.711 

12 

8  17  ]a09 

9.1103 

22  12    4.0 

4.310 

12 

9  56  33.68 

94061 

16  53  19.0 

&704 

18 

8  19  92.59 

9.1087 

22    7  41.8 

4.499 

13 

9  58  35.32 

94067 

16  44  QBJ& 

6.676 

14 

8  91  99.06 

9.1071 

22    3  ia4 

4.696 

14 

10    0  36.88 

94069 

16  35  33i) 

6J67 

15 

8  23  35.44 

9.1066 

21  58  38.8 

4.807 

15 

10    2  38.35 

9.0006 

16  96  34.0 

9408 

16 

8  95  41.72 

9.1037 

21  53  58.1 

4.796 

16 

10    4  39.74 

94096 

16  17  29.3 

0.116 

17 

8  97  47.89 

9.1090 

21  49  11.4 

4.609 

17 

10    6  41.05 

94019 

16    8  19.8 

9.196 

Id 

899  53.96 

9.1004 

21  44  ia6 

4J31 

18 

10    8  42.28 

9.0196 

15  59    5.5 

9.9n 

19 

8  31  59il3 

9J0e7 

21  39  19.7 

MQ9 

19 

10  10  4a4d 

94)186 

15  49  46.5 

9.356 

90 

834    5.80 

9.0080 

21  34  14.8 

6.139 

20 

10  12  44.50 

94)173 

15  40  22.8 

9.436 

91 

8  36  11.56 

9.8060 

21  29    3.9 

6.9» 

21 

10  14  45.50 

94)161 

15  30  54.3 

9.513 

99 

8  38  17.22 

9J084 

21  23  47.0 

6J39 

22 

10  16  46.43 

9.0146 

15  21  21.2 

9.500 

93 

8  40  92.77 
THl 

9il016 
JBSDi 

NJ21  18  94.1 
lY  14. 

6.431 

23 

10  18  47.-28 
SAl 

94)138 

7VBDA 

N.15  11  43.5 
lY  16. 

9.607 

0 

8  42  28J91 

9.0808 

NJ21  12  55.3 

6.599 

0 

10  20  48.06 

9.0195 

N.15    2    1.2 

0.743 

1 

8  44  33.55 

9.0661 

21    7  20X 

5406 

1 

10  22  48.78 

94)114 

14  52  14.4 

0.618 

9 

8  46  38.78 

9.0663 

21     1  40.0 

6.796 

2 

10  24  49.43 

94)109 

14  42  2;).l 

0.803 

3 

8  48  43.90 

9UI646 

20  55  53.5 

6.803 

3 

10  26  50.01 

94)009 

14  32  27.2 

0.966 

4 

8  50  4a92 

9.0697 

20  50  .1J2 

6.990 

4 

10  28  50.53 

9.0069 

14  22  ms> 

104)49 

5 

8  52  53.83 

9.0600 

20  44  'ai 

60)17 

5 

10  30  51.00 

94)073 

14  12  22.2 

10.115 

6 

8  54  58.63 

9.0791 

20  37  59.1 

0.114 

6 

10  32  51.41 

94)063 

14    2  13.1 

10.187 

7 

8  57    3.32 

9.0773 

20  31  49.4 

6.900 

7 

10  34  51.76 

94)064 

13  51  59.7  , 

10.950 

8 

8  59    7.91 

9J756 

20  25  34.0 

6.306 

8 

10  36  52.06 

94)040 

13  41  42.0 

10.331 

9 

9    1  12.39 

9.0736 

20  19  12.8 

6.401 

9 

10  38  52.31 

94)096 

13  31  20.0  ! 

10.409 

10 

9    3  ia76 

9.0719 

20  12  45.9 

6.406 

10 

10  40  52.51 

9.0030 

13  20  53.7  1 

10.473 

11 

9    5  21.02 

9.0701 

20    6  13.4 

6.580 

11 

10  42  52.67 

94)099 

13  10  23.2 

104^ 

19 

9    7  25.17 

9.0083 

19  59  35.2 

6.863 

12 

10  44  52.78 

94015 

12  59  48.5  1 

10.613 

1   13 

9    9  29J21 

9UM86 

19  52  51.4 

6.776 

13 

10  46  52.85 

9.0008 

12  49    9.7 

10.061 

l« 

9  11  33.15 

9.0047 

19  46    2.0 

6.680 

14 

10  48  52.88 

94)009 

12  38  26.8 

10.748 

15 

9  13  36i)8 

9.00» 

19  39    7.1 

OJOO 

15 

10  50  52.88 

1.9007 

12  27  39.9 

10.816 

16 

9  15  40.70 

9a»19 

19  32    6.6 

7.063 

16 

10  52  52.84 

1.9001 

12  16  48.9 ' 

10.883 

17 

9  17  44.32 

9.0604 

19  25    0.7 

7.144 

17 

10  54  52.77 

1.9067 

12    5  53.9 

10.950 

18 

9  19  47.83 

9Mn 

19  17  49.3 

7.936 

18 

10  56  52.68 

1.9969 

11  54  54.91 

114)16 

10 

9  21  51.93 

9.0666 

19  10  32.5 

7.396 

19 

10  58  52.56 

1.9978 

11  43  52.0 

11.081    , 

90 

9  23  54JS3 

9U)641 

19    3  10.2 

7.417 

20 

11    0  52.42 

1.9974 

11  32  45.2; 

1I.H5 

91 

9  25  57.73 

9.0094 

18  55  42j; 

7.607 

21 

11    2  52.25 

1.9071 

11  21  34.6J 

11.900 

99 

9  28    0.82 

9J607 

18  48    9.4 

7.506 

22 

11    4  52.07 

1.9060 

11  10  20.1  1 

iijm  1 

93 

9  30    3.81 

OOMOO 

18  40  31.0 

7.064 

23 

11    6  51.88 

1J007 

10  59     1.9 1 

11.335   1 

91 

9  32    6.70 

94M73 

N.18  32.47.3 

7.779 

24 

11    8  51.67 

1J064 

N.IO  47  39.9  1 

11.307   1 
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IX. 


aSEE^WIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Dittfor 
1  Minute. 

DeoUnfttiion. 

Dim  for 
1  Minute. 

Hoar. 

BightAsoenrion. 

DiAfor 
1  Minute. 

DMUni^iini. 

DULte 
IMinste. 

SI 

JNDAl 

Z   17. 

TUESDAY  19. 

h     m      a 

s 

O           i          If 

II 

h    m      s 

■ 

Oil! 

u 

0 

11    8  51.67 

1.9964 

N.IO  47  39.9 

11.307 

0 

12  45  31.28 

90)638 

N.  0  42  46.5 

]3«486 

1 

11   10  51.45 

1.9963 

10  36  14.2 

11.458 

1 

12  47  34.59 

90)565 

0  29  16.1 

13.517 

2 

11   12  51.23 

1.9963 

10  24  44.9 

11.519 

2 

12  49  38.06 

9.0599 

0  15  44.4 

13.538 

3 

11  14  51.01 

1.9963 

10  13  11.9 

llii79 

3 

12  51  41.69 

9.0690 

N.  0    2  11.5 

13.558 

4 

11  16  50.79 

1.9963 

10    1  35.4 

11.638 

4 

12  53  45.50 

9.0650 

S.  0  11  22.5 

13.577 

5 

11  18  50.57 

1.9963 

9  49  55.3 

11.697 

5 

12  55  49.49 

9.0679 

0  24  57.7 

13.596 

6 

1 1  20  50.35 

J.9964 

9  38  11.7 

11.755 

6 

12  .57  53.65 

9.0709 

0  38  33.9 

13.619 

7 

11  22  50.14 

1.9967 

9  26  24.7 

11.813 

7 

12  59  58.00 

9.0741 

0  52  11.1 

13.698 

8 

11  24  49.95 

1.9969 

9  14  34.2 

11.870 

8 

13    2    2.54 

90)779 

1    5  49.2 

130M9 

9 

11  26  49.77 

1.9978 

9    2  40.3 

11.996 

9 

13    4    7.27 

9.0804 

1  19  28.1 

13.654 

10 

11  28  49.61 

1.9975 

8  50  43.1 

11.981 

10 

13    6  12.19 

90)837 

1  33    7.7 

13.606 

11 

11  30  49.47 

1.9979 

8  38  42.6 

19.036 

11 

13    8  17.:32 

9.0871 

1  46  48.0 

13.677 

12 

11  32  49.36 

1.9984 

8  26  38.8 

12.090 

12 

13  10  22.65 

9.0906 

2    0  29.0 

13.687 

13 

11  34  49.28 

1.9989 

8  14  31.8 

19.143 

13 

13  12  28.19 

9.0049 

2  14  10.5 

13.696 

U 

11  36  49.23 

14W94 

8    2  21.7 

19.195 

14 

13  14  33.94 

9.0977 

2  27  52.5 

13.703 

15 

11  38  49.21 

9.0000 

7  50    8.4 

19.947 

15 

13  16  39.91 

9.1013 

2  41  34.9 

13.709 

i    16 

11  40  49.23 

9.0007 

7  37  52.0 

19.998 

16 

13  18  46.10 

9.1050 

2  55  17.6 

13.714 

17 

1 1  42  49.29 

2.0014 

7  25  32.6 

19.348 

17 

13  20  52.51 

9.1088 

3    9    0.6 

13.717 

18 

11  44  49.40 

S.0099 

7  13  10.2 

19.308 

18 

13  22  59.15 

9.1197 

3  22  43.7 

13.719 

19 

11  46  49.55 

7    0  44.8 

19.447 

19 

13  25    6.03 

9.1166 

3  36  26.9 

13.791 

20 

11  48  49.76 

9.0039 

6  48  16.6 

19.494 

20 

13  27  iai4 

9.1905 

3  50  10.2 

13.799 

21 

11  50  50.02 

9.0048 

6  35  45.5 

19.541 

21 

13  29  20.49 

9.1946 

4    3  53.5 

13.790 

22 

11  52  50.34 

90)069 

6  23  11.6 

19.588 

22 

13  31  28.09 

9.1987 

4  17  36.6 

13.717 

23 

11  54  50.73 
MC 

2Mno 
)KDA1 

N.  6  10  34.9 
i  18. 

19.634 

23 

13  33  35.93 

WBr 

9.1398 

S.  4  31  19.5 
AY  20. 

13.719 

0 

11  56  51.18 

9.0081 

N.  5  57  55.5 

12.679 

0 

13  35  44.02 

9.1370 

S.  4  45    2.1 

13.707 

1 

11  58  51.70 

9.0099 

5  45  13.4 

19.793 

1 

13  37  52.37 

9.1413 

4  58  44.3 

13.700 

2 

12    0  5>.29 

9.0105 

5  32  28.7 

12.767 

2 

13  40    0.98 

9.1457 

5  12  26.1 

13.689 

3 

12    2  52.96 

9.0118 

5  19  41.4 

12.809 

3 

13  42    9.85 

9.1501 

5  26    7.4 

13.689 

4 

12    4  53.7J 

${.0133 

5    6  51.6 

19.850 

4 

13  44  18.99 

9.1546 

5  39  48.0 

13.671 

5 

12    6  54.54 

9.0146 

4  53  59.4 

19.891 

5 

13  46  28.40 

9.1592 

5  53  27.9 

13.659 

6 

12    8  55.46 

9.0161 

4  41     4.7 

12.939 

6 

13  48  38.09 

9.1638 

6    7    7.1 

13.646 

7 

12  10  56.47 

9.0177 

4  28    7.6 

19.971 

7 

13  5U  48.05 

9.1684 

6  20  45.4 

13.630 

8 

12  12  57.58 

9.0193 

4  15    8.2 

13.009 

8 

13  52  58.30 

9.1739 

6  34  22.7 

13.613 

9 

12  14  58.79 

9.0910 

4    2    6.5 

13.047 

9 

13  55    8.83 

2.1779 

6  47  59.0 

13.586 

10 

12  17    0.10 

9.0997 

3  49    2.6 

13.083 

10 

13  .57  19.65 

2.1897 

7     1  34.2 

13.576 

11 

12  19     1.51 

9.0944 

3  35  f^,Q 

13.118 

11 

13  59  30.76 

9.1877 

7  15    8.1 

13.553 

12 

12  21     3.03 

9.0963 

3  22  48.5 

13.153 

12 

14     1  42.17 

9.1997 

7  28  40.6 

13.530 

13 

12  23    4.67 

9.0983 

3    9  38.3 

13.187 

13 

14    3  53.88 

9.1977 

7  42  11.7 

13..'i07 

14 

12  25    6.43 

2.0309 

2  56  26.1 

13.919 

14 

14    6    5.89 

9.9098 

7  55  41.4 

13.482 

15 

12  27    8.30 

9.039-:2 

2  43  12.0 

13.251 

15 

14    8  18.21 

9.9079 

8    9    9.5 

13.454 

16 

12  29  J  0.30 

9.0344 

2  29  56.0 

13.282 

16 

14  10  30.84 

2.2132 

8  22  35.9 

13.425 

17 

12  31   12.43 

9.0366 

2  16  :w.i 

13.313 

17 

14  12  43.79 

2.2184 

8  36    0.5 

13.395 

18 

12  .33  J  4.69 

9.0388 

2    3  18.4 

13.342 

18 

14  14  57.05 

2.2237 

8  49  2a3 

13.363 

19 

12  35  17.09 

9.0411 

1  49  57.0 

13.370 

19 

14  17  10.<« 

2.2291 

9    2  44.1 

13.399 

20 

12  37  19.63 

9.0435 

1  36  34.0 

13UJ97 

20 

14  19  24.54 

2.2345 

9  16    2.8 

13.994 

21 

12  39  22.31 

9U>459 

1  23    9.4 

13.423 

21 

14  21  38.77 

2.2399 

9  29  19.4 

13.957 

22 

12  41  25.14 

2J)485 

1     9  43.2 

13.449 

22 

14  23  5:J^,33 

9.9455 

9  42  3:3.7 

13.918 

23 

12  43  28.13 

20)512 

0  56  15.5 

13.479 

23 

14  26    8.2:3 

9.9511 

9  55  45.6 

13,178 

24 

12  45  31.28 

9.0538 

N.  0  42  46.5 

13.495 

24 

14  28  23.46 

9.9567 

S.IO    8  55.1 

13.137 
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OBEENWIOH  MEAir  TIME. 

THE  MOON'S  mOHT  ASCENSION  AND  DECUNATION. 

- 

B^fiAAMOtaakm. 

DiAfor 
lliinate. 

DeoUnfttloii. 

DMT.  for 
IHinate. 

Soar. 

Bight  Aioemton. 

Di&for 
llfiirate. 

Difffior 
IMlirate. 

THI 

JBSD^ 

LT21. 

SATURDAY  28. 

b     m      • 

• 

Of'/ 

// 

h    m      • 

a 

Off* 

/f 

0 

14  28  23.46 

9.95«7 

S.10    8  55.1 

13.137 

0 

16  23  44.68 

9.S514 

8.19  17  42.1 

0013] 

1 

14  30  39.03 

9.9083 

10  22    2.0 

13.003 

1 

16  26  17.94 

9.5579 

19  26  40.1 

6^09 

2 

14  32  54.94 

9.9680 

10  35    6.3 

13.048 

2 

16  28  51.55 

9.5630 

19  35  30.3 

8.771 

3 

14  35  11.19 

9.9737 

10  48    7.8 

IXOOl 

3 

16  31  25.50 

9.5686 

19  44  12.6 

8.638 

4 

14  37  27.79 

9.9706 

11     1    6.4 

19.960 

4 

16  33  59.78 

9.5741 

19  52  46.8 

8.503 

5 

14  39  44.74 

9.9855 

11  14    2.1 

19.909 

5 

16  :36  34.39 

9.S706 

20     1   12.9 

8.367 

6 

14  42    2.05 

9J19U 

11  26  54.7 

19.860 

6 

16  39    9.33 

9.6850 

20    9  30.8 

8.990 

7 

14  44  19.71 

9.9973 

11  39  44.1 

19.706 

7 

16  41  44.59 

9.9003 

20  17  40.4 

aooo 

8 

14  46  37.73 

9.3039 

11  52  30.2 

19.741 

8 

16  44  20.17 

9.5056 

20  25  41.6 

7.048 

9 

14  48  56.10 

9.3009 

12    5  13.0 

19.684 

9 

16  46  56.06 

9JI007 

20  33  34.2 

7.806 

10 

14  51  14.83 

9.3153 

12  17  52.3 

19.095 

10 

16  49  32.26 

9.0058 

20  41  18J2 

7.009 

11 

14  53  33.93 

9.3914 

12  30  28.0 

19.564 

11 

16  52    8.76 

9.6108 

20  48  .53.6 

7.617 

12 

14  55  53.40 

9.3975 

12  43    0.0 

19.509 

12 

16  54  45.56 

9.6157 

20  56  20.2 

7.360 

13 

14  58  13.23 

9.3336 

12  55  28.2 

19.437 

13 

16  57  22.65 

94B06 

21     3  37.9 

7.991 

H 

15    0  33.43 

9.3308 

13    7  52.5 

19.371 

14 

17    0    0.03 

9.0959 

21  10  46.7 

7UI79 

15 

15    2  54.00 

9.3460 

13  20  12.7 

19.309 

15 

17    2  37.68 

9.0908 

21   17  46.5 

6.091 

16  J 

/^15    5  14.95 
15    7  36.27 

9J599 

13  32  28.8 

19.939 

16 

17    5  15.61 

9.6344 

21  24  37.2 

6.768 

17  1 

9.3584 

13  44  40.6 

19.161 

17 

17    7  53.81 

9.6388 

21  31  18.7 

6.614 

18 

15    9  57.96 

9.3647 

13  56  48.1 

19.087 

18 

17  10  32.27 

9.6431 

21  37  50.9 

6.458 

19 

15  12  20.03 

9.3710 

14    8  51.1 

19.019 

19 

17  13  lOM 

9.6479 

21  44  ia7 

6.309 

20 

15  14  42.48 

9.3773 

14  20  49.6 

11.036 

20 

17  15  49.94 

9.6513 

21  50  27.2 

6.146 

31 

15  17    5.31 

9.3837 

14  32  43.4 

11.867 

21 

17  18  29.14 

9.6569 

21  56  31.2 

6.087 

22 

15  19  28.52 

9.3900 

14  44  32.4 

11.776 

22 

17  21     8.57 

S.6601 

22    2  25.6 

5.897 

23 

15  21  52.11 

9.3063 

8.14  56  16.5 

11.009 

23 

17  23  48.23 

9.6696 

8.22    8  10.4 

5.666 

Fl 

UDAY 

22. 

SUNDAY 

f  24. 

0 

15  24  ia07 

9.4096 

S.15    7  55.5 

11.007 

0 

17  26  28.10 

9J063 

p.22  13  45.5 

5.503 

1 

15  26  40.42 

9.4000 

15  19  29.4 

11.599 

1 

17  29    8.18 

9.6608 

22  19  10.8 

5.340 

2 

15  29    5.15 

9.4153 

15  30  58.1 

11.434 

2 

17  31  48.47 

9.6739 

22  24  26.3 

5.177 

3 

15  31  30.26 

9.4917 

15  42  21.5 

11.344 

3 

17  34  28.96 

9.6763 

22  29  32.0 

5U>19 

4 

15  33  55.76 

9.4981 

15  53  39.4 

11.959 

4 

17  37    9.63 

9.6703 

22  34  27.7 

4.845 

5 

15  36  21.64 

9.4345 

16    4  51.8 

11.150 

5 

17  39  50.48 

9.6899 

22  39  13.4 

4jm 

6 

15  38  47.90 

9.4406 

16  15  58.5 

11.063 

6 

17  42  31J50 

9.6850 

22  43  49.0 

4.500 

7 

15  41   14.54 

9.4479 

16  26  .59.4 

10.966 

7 

17  45  12.68 

9.6876 

22  48  14.5 

4341 

8 

15  43  41.56 

9.4535 

16  37  54.4 

103J6 

8 

17  47  54.01 

9.6000 

22  52  290) 

4.179   . 

9 

15  46    8.96 

9.4598 

16  48  43.3 

10.764 

9 

17  .50  35.48 

9.6093 

22  56  35.2 

4U)09   1 

10 

15  48  36.74 

9.4609 

16  59  26.1 

10.009 

10 

17  .53  17.0J) 

9.6046 

23    0  30.2 

3.831 

II 

15  .51     4.90 

9.4795 

17  10    2.8 

10.558 

11 

17  .55  .58.83 

9.6067 

23    4  14i» 

3.650 

1    ^"^ 

15  53  33.44 

9.4788 

17  20  33.1 

10.451 

12 

17  58  40.69 

9.6086 

23    7  49.3 

3.487 

<    13 

15  56    2.36 

9.4851 

17  30  5a9 

10.349 

13 

18     1  22.66 

9.7003 

23  11   13.3 

3.314 

'   14 

15  58  31.65 

9.4013 

17  41    14.2 

10.939 

14 

18    4     4.72 

9.7018 

23  14  26.9 

3.140   1 

15 

16     1     1.31 

9.4974 

17  51  24.8 

10.190 

15 

18    6  46.87 

9.7039 

23  17  30.1 

9.006    < 

1    16 

16    3  31.34 

9.5036 

18     1  28.6 

10.006 

16 

18    9  2J).10 

9.7045 

23  20  22.8 

9.709   ' 

17 

16    6     1.74 

9.5097 

18  11  25.5 

9.800 

17 

18  12  11.41 

9.7057 

2:3  23    .5.1 

9.618    . 

18 

16    8  32.51 

9.5158 

18  21   15.4 

0.779 

18 

18  14  53.78 

9,7066 

23  25  36.9 

9.443    1 

19 

16  11     3.64 

9Ji918 

18  30  58.2 

9.653 

VJ 

18  17  36.20 

9.7073 

23  27  58.2 

9.967 

1  20 

16  13  a5.13 

9.5979 

18  40  :^J.8 

0.539 

20 

18  20  18.(k> 

9.7070 

23  30    8.9 

9M90   1 

21 

16  16    6.{H> 

9.5340 

18  50    2.1 

0.410 

21 

18  23     1.15 

9.7084 

23  3*a    9.0 

1J13    ' 

22 

16  18  39.21 

9^108 

18  .59  2.^0 

0.586 

2-i 

18  25  43.t)7 

9.7087 

23  3:}  58.5 

1.737 ; 

23 

16  21   11.77 

9J»456 

19    8  36.4 

0.150 

2:J 

18  28  26.'^ 

9.7080 

2:}  35  37.5 

1.561    1 

.  24 

16  2?)  44.68 

9.5514 

S.19  17  42.1 

0.031 

34 

18  31     8.74 

9.7080 

8.23  37    .5.9 

1.385   . 
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ORBBNWIOH  MEAN  TIME. 

i 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BlfhtAMenaioiL 

Difffor 
llOnnte. 

I>e«Una«lon. 

JHKtn 
llfimito 

Sour. 

BiiditAMeMkm. 

UULfn 
llOmite. 

__ 

DULte 
llClBnte. 

M< 

3NDA^ 

IT  26. 

WEDNESDAY  27. 

0 

b     m      • 
18  31     8.74 

• 

9.7080 

8.2^37'   5.9 

1.386 

0 

h    m     • 
20  38  19.04 

• 
9.5410 

8.21  2/ aai 

6.450 

1 

18  33  51.27 

9.7087 

23  38  23.7 

1.908 

1 

20  40  51.32 

94»40 

21  21    a4 

Bjm 

2 

18  36  33.79 

9.7084 

23  39  30.9 

1.031 

2 

20  43  23.23 

9J967 

21  14  26.5 

6.739 

3 

18  39  16J28 

9.7079 

23  40  27.4 

•.8M 

3 

20  45  54.77 

9.9996 

21    7d&6 

6.665 

4 

18  41  58.74 

9.7073 

23  41  13.4 

0.678 

4 

20  48  25.98 

9.5169 

21    0  42.7 

BJm 

5 

18  44  41.16 

9.7065 

23  41  48.8 

0.509 

5 

20  50  56.72 

9.5100 

20  53  38.8 

7.131 

6 

18  47  23.52 

8.7055 

23  42  ia6 

0.395 

6 

20  53  27.13 

9.6087 

20  46  27.0 

7.961 

7 

18  50    5.82 

9.7044 

23  42  27.8 

-  0.M9 

7 

20  55  57.16 

9.4073 

20  39    7 JJ 

7.386 

8 

18  52  48.05 

8.7031 

23  42  31.5 

+  0.097 

8 

20  58  26.80 

9.4006 

20  31  40.4 

7.515 

9 

18  55  30.19 

9.7016 

23  42  24.6 

0.909 

9 

21     0  56.05 

9.4843 

20  24    5.7 

7J641 

10 

18  58  12.24 

9.7000 

23  42    7.2 

0.377 

10 

21    3  24.92 

9.4778 

20  16  23.5 

7.7«4 

11 

19    0  54.19 

9.6969 

23  41  39.3 

0.553 

11 

21    5  53.39 

9.4719 

20    8  34.0 

7.686 

12 

19    3  3a03 

9.6063 

23  41     0.8 

0.798 

12 

21    8  21.47 

9.4647 

20    0  37.2 

BJOn 

13 

19    6  17.75 

9.6943 

23  40  11.9 

0.909 

13 

21  10  49.15 

9.4561 

19  52  33.2 

a.U7 

14 

19    8  59.34 

9.6091 

23  39  12.6 

1.076 

14 

21  13  16.44 

9.4515 

19  44  22.0 

8.944 

15 

19  11  40.80 

9.6897 

23  38    2.8 

1.960 

15 

21  15  43.33 

9.4448 

19  36    3.9 

8JB9 

16 

19  14  22.11 

9.6879 

23  36  42.6 

1.499 

16 

21  18    9.82 

9.4389 

19  27  38.9 

8.474 

17 

19  17    3.26 

9.6844 

23  35  12.1 

1.504 

17 

21  20  a5.91 

9.4315 

19  19    7.0 

8.567 

18 

19  19  44.24 

9.6816 

23  33  31.3 

1.766 

18 

21  23    1.60 

9.4948 

19  10  28.4 

8.6B6 

19 

19  22  25.05 

9.6787 

23  31  40J2 

1.987 

19 

21  25  26.89 

9.4181 

19    1  43.2 

8.866 

20 

19  25    5.68 

9.6756 

23  29  38.9 

9.106 

20 

21  27  51.78 

9.4114 

18  52  51.4 

8.917 

21 

19  27  46.12 

9.6793 

23  27  27.5 

9.975 

21 

21  30  16.26 

9.4047 

18  43  53.1 

0.6M 

22 

19  30  26.36 

9.6600 

23  25    5.9 

9.444 

22 

21  32  40.34 

9J960 

18  34  48.5 

0.190 

23 

19  33    6.40 

9.6656 

8.23  22  34.2 

• 

Y  26. 

94119 

23 

21  35    4.02 

9.8019 

8.18  25  37.6 

0.909 

TXT 

ESDA^ 

THl 

JRSDi 

LY  28. 

0 

19  35  46.22 

9.6618 

8.23  19  52.5 

9.778 

0 

21  37  27.30 

9JI8I7 

8.18  16  20.6 

0.334 

1 

19  38  25.82 

9.6581 

23  17    0.8 

9.044 

1 

21  39  50.18 

9.3780 

18    6  57.5 

0.435 

2 

19  41    5.19 

9.6549 

23  13  59.2 

3.110 

2 

21  42  12.66 

9.3719 

17  57  28.4 

0.534 

3 

19  43  44.32 

9.6501 

23  10  47.6 

3.975 

3 

21  44  34.73 

9.3645 

17  47  53.4 

0499 

4 

19  46  23.20 

9.6458 

23    7  26.2 

3.438 

4 

21  46  56.40 

9.3579 

17  38  12.6 

0.798 

5 

19  49    1.82 

9.6415 

23    3  55.0 

3.600 

5 

21  49  17.68 

9.3513 

17  28  26.0 

o.6n 

6 

19  51  40.18 

9.6371 

23    0  14.2 

3.761 

6 

21  51  38.56 

9J447 

17  18  33.9 

0.914 

7 

19  54  18.27 

9.6397 

22  56  23.7 

3.999 

7 

21  53  59.04 

9.3381 

17    8  36.3 

104)00 

8 

19  56  56.10 

9.6988 

22  52  23.6 

4.081 

8 

21  56  19.13 

9.3315 

16  58  33.2 

104)06 

9 

19  59  33.65 

9.6934 

22  48  14.0 

4.938 

9 

21  58  38.82 

9.3910 

16  48  24.8 

10.183 

10 

20    2  10.91 

9.6185 

22  43  55.0 

4.395 

10 

22    0  58.12 

9.3184 

16  38  11J2 

10.970 

11 

20    4  47.87 

9.6135 

22  39  26.6 

4.551 

11 

22    3  17.03 

9.3110 

16  27  52.4 

10.3B6 

12 

20    7  24.53 

9.6085 

22  34  48.9 

.   4.705 

12 

22    5  35.55 

.  9.3054 

16  17  28.5 

10.430 

'    13 

20  10    0.89 

9^6033 

22  30    2.0 

4.858 

13 

22    7  53.68 

9.9980 

16    6  59.7 

10.591 

14 

20  12  36.93 

9.5980 

22  25    5.9 

5.011 

14 

22  10  11.42 

9.9995 

15  56  26.0 

10.6Q0 

15 

20  15  12.65 

9.5997 

22  20    0.7 

5.163 

15 

22  12  28.78 

9.9869 

15  45  47.5 

10.661 

16 

20  17  48.05 

8Ji873 

22  14  46.4 

5.319 

16 

22  14  45.76 

9.9708 

15  35    4.3 

10.758 

17 

20  20  23.13 

9.5818 

22    9  23.3 

5.459 

17 

22  17    2.36 

9.9735 

15  24  16.5 

10.835 

18 

20  22  57.87 

9.5768 

22    3  51.4 

5.605 

18 

22  19  18.58 

9.9679 

15  13  24.1 

10.011 

19 

20  25  32.27 

9.5705 

21  58  10.7 

5.761 

19 

22  21  34.43 

9.9610 

15    2  27.2 

lOAO 

20 

20  28    6.:33 

9.5647   1 

21  52  21.2 

5.896 

20 

22  23  49.90 

9.9548 

14  51  26.1 

11403 

21 

20  30  40.04 

9.5580   1 

21  46  23.1 

6.039 

21 

22  26    5.00 

9.9487 

14  40  20.8 

11.193 

22 

20  33  13.40 

8.5530 

21  40  16.5 

6.160 

22 

22  28  19.74 

8.9496 

14  29  11.3 

11.103 

23 

20  35  46.40 

9.5470 

21  34     1.5 

6.390 

23 

22  30  34.11 

9.9365 

14  17  57.6 

IIJHO 

24 

20  38  19.04 

9.5410 

8.21  27  38.1 

6.459 

24 

22  32  48.12 

9.9306 

8.14    6  39.9 

11.308 

XIL 


NOVEMBER,    1889. 


193 


GBBBNWIOH  MRAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hmir. 

DUE  for 
IMiniito. 

DHL  tor 
iMiaate. 

Hour. 

BichtAjoenakm. 

Difffor 
IMlmite. 

jytUaaUom, 

Difllfor 
llClnte. 

FRIDAY  29. 

SUNDAY,  DBOBMBBB  1. 

0 

1 

h      SI        • 

23  32  4ai2 
22  35    1.77 

• 
9J9M 

&.li    6  39.9 
13  55  18.3 

11.398 

0       O^lf  3J57     J^ouok  ^lisfsj    i£887 

9.9M6 

11.399 

9 

23  37  15.07 

9.9187 

13  43  52.9 

11.466 

3 

22  39  28.01 

9.9198  1     13  32  23.7 

11.617 

4 

22  41  40.60 

9.9870  I    13  20  50.8 

11J77 

5 

22  43  52.85 

9.9019      13    9  14.4 

11.838 

6 

22  46    4.75 

9.1966 

12  57  34.5 

11.894 

7 

22  48  16.31 

9.1896 

12  45  51.1 

11.751 

8 

22  50  27.53 

9.1849 

12  34    4.4 

11.806 

9 

22  52  38.42 

9.1787 

12  22  14.5 

11.868 

JO 

22  54  48.96 

9.1733 

12  10  21.4 

11.911 

11 

22  56  59.22 

9.1879 

11  58  25.1 

11.983 

12 

22  59    9.13 

9.1896 

11  46  25.8 

190)13 

13 

23    1  18.72 

9.1579 

11  34  23.6 

190)81 

14 

33    3  28.00 

9.1590 

11  22  18Ji 

19.107 

15 

23    5  36.96 

9.1488 

11  10  10.7 

19.158 

16 

23    7  45.62 

9.1417 

10  58    0.2 

19.197 

17 

23    9  53,97 

9.1387 

10  45  47.0 

19.949 

18 

23  12    2.02 

9.1317 

10  33  31.1 

19.966 

PHA8BS  OF  THB  MOOK. 

19 

23  14    9.77 

9.1988 

10  21  12.8 

19.396 

30 
31 

23  16  \7M 
23  18  24.40 

9.1919 
9.1179 

10    8  52.1 
9  56  29.1 

19.384 
19.409 

32 

23  20  31.29 

9.1196 

9  44    3.8 

19.440 

d      h       B 

33 

23  22  37.90 
8A1 

%:im  B.  9  31  36.3 
?URDAY  30. 

19.478 

O  Full  Moon     .    .  Not.      7      4      5J2 
<r   Ust Quarter.    ...    15      8    35.9 
•  New  Mood     ....    22    13    43.6 
>  First  Quarter     ...    29      5    28.7 

0 

1 
3 

23  34  44J» 
38  36  50.28 
33  28  56.07 

9.1099 
9.09« 

8.  9  19    a7 
9    6  35.0 
8  54     1.4 

19.511 

19.544 
19.578 

3 

33  31     1.59 

94W98 

8  41  25.9 

19.807 

d        h 

4 

3383    6.85 

9M» 

8  28  48.5 

19.838 

C  Apogee.    .    .    .  Not.    13     4A 

5 

23  35  11.85 

9.0819 

8  16    9.3 

19.866 

C  Perigee 34      05 

6 

7 

23  37  16.60 
33  39  21.10 

90^71 

8    3  28.5 
7  50  46.1 

19.893 

9.0730 

19.790 

8 

23  41  25.36 

9.0890 

7  38    2.1 

19.747 

9 

23  43  29.38 

90)850 

7  25  16.5 

19.779 

10 

23  45  33.16 

901818 

7  12  29.5 

19.794 

It 

23  47  36.70 

9M1\ 

6  59  4IJ2 

19.816 

13 

33  49  40.01 

9^0533 

6  46  51.6 

19.837 

13 

33  51  43.10 

90H97 

6  34    0.7 

19.857 

14 

23  53  45.98 

90)489 

6  21    8.7 

19.876 

15 

23  55  48.64 

9.0498 

6    8  15.6 

19.894 

lA 

23  57  51.09 

9.0391 

5  55  21.4 

19.911 

17 

83  59  53.33 

901067 

5  42  26.3 

19J98 

18 

0    1  55.37 

90»393 

5  29  30.3 

19.948 

19 

0    3  57.21 

90)990 

5  16  33.5 

19.954 

30 

0    5  58.85 

9.0958 

5    335.8 

19.967 

31 

0    8    0.30 

9.0997 

4  50  37.4 

19.978 

Si 

0  10    1JS7 

9.0197 

4  37  38.4 

19.989 

93 

0  12    2.66 

90)187 

4  24  38.7 

19.999 

-  34 

0  14    3Ji7 

90)138 

Is.  4  11  38.5 

130)07 

13 
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xin. 


GBEEirWIGH  MEAN  TIME. 

LUNAR  DI8TANCE8. 

li 

NameMidDireoaoD 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

mh. 

P.L. 
of 
DMT. 

Vlh 

P.  L. 

of 
IMC 

IXh. 

P.L. 

of 

DIff. 

1 

Serif 

W. 

lOl  43  49 

mi 

106  19  17 

9783 

107  54  Si 

9779 

10^29  36' 

9780 

Antares 

W. 

75  35  35 

9445 

77  18    5 

9453 

79    0  24 

9461 

80  42  32 

9489 

Jupiter 

w. 

49    7  31 

94m 

50  49  28 

9477 

52  31  14 

9485 

54  12  48 

9493 

a  Arietis 

E. 

73    6    0 

95ff 

71  26  17 

9578 

69  46  49 

9567 

68    7  36 

9500 

Aldebaran 

E. 

103  43  19 

9490 

102    0  13 

9498 

100  17  18 

9436 

98  34  35 

9444 

2 

Suif 

W. 

117  22  10 

9885 

118  56    5 

9835 

120  29  48 

9843 

122    3  20 

9859 

Ad  tares 

W. 

89  10  28 

9508 

90  51  30 

9517 

92  32  20 

9505 

94  12  59 

9533 

Jupiter 

W. 

(52  37  47 

9534 

64  18  13 

9543 

65  58  27 

9561 

67  38  30 

9550 

aAcj^iiilee 
a  Arietis 

W. 

49  25  46 

S8S5 

50  40  22 

3787 

51  55  59 

3716 

53  12  29 

3679 

E. 

59  55  47 

9080 

58  18  21 

9881 

56  41  15 

9896 

55    4  30 

9713 

Aldebaran 

E. 

90    3  48 

9484 

88  22  12 

9499 

86  40  48 

9500 

84  59  35 

9509 

3 

Jupiter 

W. 

75  55  52 

9801 

77  34  46 

9800 

79  13  29 

9817 

80  52    1 

9095 

aAquilee 

W. 

59  45  28 

3508 

61    5  43 

3488 

62  26  23 

3465 

63  47  26 

3448 

a  Arietis 

E. 

47    6  41 

9811 

45  32  28 

9835 

43  58  46 

9861 

42  25  37 

9880 

Aldebaran 

E. 

76  36  22 

9549 

74  56  17 

9558 

73  16  24 

9566 

71  36  42 

9574 

4 

Jupiter 

W. 

89    1  52 

9087 

90  39  16 

9675 

92  16  29 

9884 

93  53  30 

9809 

a  AquiliB 

W. 

70  36  47 

3381 

71  59  14 

3385 

73  21  48 

3380 

74  44  27 

son 

Fomalhaut 

W. 

35    9  57 

8910 

36  35  54 

3174 

38    2  34 

3143 

39  29  52 

3118 

Aldebaran 

E. 

63  21    2 

9818 

61  42  29 

9694 

60    4    7 

9833 

58  25  57 

9849 

5 

Jupiter 

W. 

101  55  46 

9735 

103  31  39 

9744 

105    7  20 

9753 

106  42  50 

9769 

a  AquiliB 

W. 

81  38  12 

3370 

83    0  53 

3389 

84  23  30 

.3388 

85  46    2 

3303 

Fomalhaut 

W. 

46  52  59 

3034 

48  22  30 

3094 

49  52  13 

3017 

51  22    5 

3011 

Aldebaran 

E. 

50  18    5 

9888 

48  41    6 

9005 

47    4  20 

9704 

45  27  46 

9713 

Pollux 

E. 

94  30  11 

9809 

92  53  20 

9700 

91  16  40 

9709 

89  40  12 

9717 

6 

aAquilaB 

W. 

92  36  39 

3437 

93  58  14 

3447 

95  19  37 

3460 

96  40  46 

3474 

Fomalhaut 

W. 

58  52  39 

3001 

60  22  51 

3001 

61  53    3 

3009 

63  23  13 

3005 

a  Pegasi 
Aldebarau 

W. 

44  59    9 

3098 

46  17  15 

3580 

47  36    1 

3556 

48  55  23 

3097 

E. 

37  28    6 

9763 

35  52  49 

9773 

34  17  46 

9784 

32  42  57 

9795 

Pollux 

E. 

81  40  43 

9781 

80    5  24 

9770 

78  30  17 

9779 

76  55  22 

9788 

7 

Fomalhaut 

W. 

70  53    6 

3094 

72  22  49 

3090 

73  52  26 

3034 

75  21  56 

3041 

a  Pegasi 

W. 

55  39    0 

3430 

57    0  43 

3418 

58  22  41 

3406 

59  44  51 

3397 

Pollux 

E. 

69    3  43 

9834 

67  29  59 

9843 

65  56  27 

9859 

64  23    7 

9869 

Regulus 

£. 

104  57  17 

9894 

103  23  20 

9839 

101  49  34 

9849 

100  16    0 

9850 

8 

Fomalhaut 

W. 

82  47  28 

3074 

84  16    9 

3089 

85  44  41 

3090 

87  13    3 

3007 

a  Pegasi    * 

W. 

66  37  44 

3371 

68    0  34 

3389 

69  23  26 

3300 

70  46  18 

3389 

Pollux 

E. 

56  39  30 

9909 

55    7  23 

9919 

53  35  28 

9098 

52    3  45 

9938 

Regulus 

E. 

92  30  56 

9804 

90  58  29 

9909 

69  26  13 

9910 

87  54    7 

9019 

Saturn 

E. 

97    050 

9919 

95  28  47 

9991 

93  56  55 

9830 

92  25  14 

9938 

9 

Fomalhaut 

W. 

94  32  27 

3139 

95  59  49 

3148 

97  27    0 

3157 

98  54    1 

3166 

a  Pegasi 

W. 

77  40  28 

3377 

79    3  11 

3381 

80  25  49 

3385 

81  48  23 

3380 

a  Arietis 

W. 

34    256 

3409 

35  25  10 

3378 

36  47  52 

3357 

38  10  58 

3338 

Pollux 

E. 

44  28  12 

9988 

42  57  42 

9908 

41  27  24 

3005 

39  57  18 

3016 

Regulus 

E. 

80  16  17 

9980 

78  45  14 

9988 

77  14  21 

9975 

75  43  37 

9083 

Saturn 

E. 

84  49  24 

9979 

83  18  45 

9988 

81  48  15 

9903 

80  17  54 
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OBBBNWIOH  MBAir  TDfB. 

LUNAR  DIBTAN0B8. 

HMi«M4DlrMtlMi 
•rOlitjMi. 

Midnight. 

P.L. 
of 

Biir. 

XVii. 

P.L. 

of 

Diff. 

XVlUb. 

P.L. 
of 

XXIk- 

P.L. 

of 
Diff. 

i  t 

Soif 

W. 

llf    4  3S 

97W 

11^39  1§ 

9796 

Ill  13  45 

9606 

115  48'   S 

9816 

Aotareii 

W. 

82  24  29 

9176 

84    6  16 

9485 

85  47  51 

9409 

87  29  15 

9500 

JOFITBE 

w. 

55  54  11 

SS09 

57  35  22 

9510 

59  16  22 

9516 

60  57  10 

9990 

aArietis 

E. 

66  28  99 

Mil 

64  49  59 

90M 

63  11  37 

9636 

61  33  33 

9051 

Aldebaraii 

E. 

96  52    3 

MM 

95    9  42 

9400 

93  27  33 

9466 

91  45  35 

9476 

a 

Soir 

W. 

123  36  40 

mm 

125    9  48 

9871 

126  42  44 

9880 

128  15  28 

9680 

ADtaret 

W. 

95  53  27 

S541 

97  33  43 

9549 

99  13  48 

9506 

100  53  41 

9586 

JOPITBE 

W. 

69  18  21 

9607 

70  58    1 

9670 

72  37  29 

9564 

74  16  46 

9599 

a  Aquils 
aAnetis 

W. 

54  29  46 

38a 

55  47  46 

3605 

57    626 

3563 

58  25  41 

3534 

E. 

53  28    7 

flf730 

51  52    7 

9749 

50  16  32 

9769 

48  41  23 

9789 

Aldebaran 

E. 

83  18  34 

»n 

81  37  44 

9595 

7957    5 

9533 

78  16  38 

9541 

3 

JUFITBE 

W. 

82  30  22 

9833 

84    832 

9649 

85  46  30 

9660 

87  24  17 

9060 

aAqiiil» 

W. 

65    8  48 

M39 

66  30  28 

3490 

67  52  22 

3406 

69  14  29 

3300 

oAriedB 

E. 

4053    4 

9990 

39  21   10 

9053 

37  49  58 

9000 

36  19  33 

3030 

Aldebaraii 

E. 

69  57  11 

9583 

68  17  52 

9501 

66  38  44 

9500 

64  59  47 

9007 

4 

W. 

95  30  20 

9701 

97    6  59 

9710 

98  43  26 

9716 

100  19  42 

9797 

a  Aquiln 

W. 

76    7  10 

3374 

77  29  56 

3374 

78  52  42 

3374 

80  15  28 

3376 

Fomalbaut 

W. 

40  57  42 

3003 

42  26    0 

3074 

43  54  41 

3056 

45  23  42 

3045 

Aldebarau 

E. 

56  47  59 

9051 

55  10  13 

9000 

53  32  39 

9886 

51  55  16 

96n 

S 

JormE 

W. 

108  18    8 

9770 

109  53  15 

9779 

111  28  10 

9766 

113    2  53 

9797 

a  Aquil» 

W. 

87    8  27 

9400 

88  30  44 

3407 

89  52  53 

3415 

91  14  52 

3496 

Fomalbaut 

W. 

52  52    4 

3007 

54  22    8 

30O4 

55  52  16 

3001 

57  22  27 

3001 

Aldebaran 

E. 

43  51  24 

9793 

42  15  15 

9733 

40  39  19 

9743 

39    336 

9753 

Pollux 

E. 

88    3  55 

9798 

86  27  50 

9735 

84  51  56 

9744 

83  16  14 

9759 

6 

a  Aquilv 

W. 

98    1  39 

3486 

99  22  16 

3004 

100  42  36 

3090 

102    2  38 

9537 

Fomalbaut 

W. 

64  53  20 

3007 

66  23  24 

3011 

67  53  23 

3015 

69  23  17 

3010 

«Penm 
AldelMmiD 

W. 

50  15  17 

3609 

51  35  39 

3460 

52  56  25 

3401 

54  17  33 

3444 

E. 

31    8  22 

9806 

29  34    2 

9616 

27  59  57 

96B9 

9696    7 

9649 

Pollux 

E. 

75  20  38 

9796 

73  46    7 

9806 

72  11  47 

9615 

70  37  39 

9895 

7 

Fomalbaut 

W. 

76  51   18 

3017 

78  20  33 

3003 

79  49  40 

3000 

81  18  38 

3067 

aPegasi 

W. 

61    7  11 

3380 

62  29  40 

3383 

63  52  16 

3376 

65  14  58 

3374 

PoUux 

E. 

62  50    0 

9679 

61   17    5 

9860 

59  44  21 

9800 

58  11  49 

9900 

Reguluii 

E. 

98  42  37 

98B0 

97    9  25 

9887 

95  36  24 

9676 

94    334 

9885 

8     Fomalhaut 

W. 

88  41  16 

3100 

90    9  19 

3114 

91  37  12 

9199 

93    4  55 

9131 

aPexasi 

W. 

72    9  10 

3300 

73  :«    2 

3370 

74  54  53 

9379 

76  17  42 

3374 

Pollux 

E. 

50  32  14 

9947 

49    0  55 

9967 

47  29  48 

9907 

45  58  54 

9977 

Reffultts 

E. 

86  22  12 

9987 

84  50  28 

9936 

83  18  54 

9943 

81  47  30 

9969 

1 

E. 

90  53  43 

9948 

89  22  23 

9054 

87  51   13 

9069 

86  20  13 

9971 

1 
9  \  Fomalbaut 

W. 

100  20  51 

3175 

101  47  30 

3184 

103  13  58 

9193 

104  40  15 

3904  ; 

aPteaai 
aAx^a 

W. 

83  10  52 

3303 

84  33  16 

3390 

85  55  34 

9404 

87  17  46 

3410  ' 

W. 

39  34  ^5 

3394 

40  58    9 

3310 

42  22    9 

9909 

43  46  22 

,     3980! 

Pollux 

E. 

38  27  25 

3096 

36  57  44 

3036 

:i5  28  16 

3047 

33  59    2 

1     3060  ' 

Regiilua 

E. 

74  13    3 

9800 

72  42  38 

9906 

71   12  23 

9005 

69  42  16 

1      3019  1 

1 

Satoexi 

E. 

78  47  42 

3006 

77  17  40 

3016 

75  47  47 

3093 

74  18    3 

1      3030  ' 

1 
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OBBBNWIGH  MEAN  TIMB. 

LUNAR  DISTANCES. 

1^ 

NMoe  Mid  DireoUoo 
of  Ol4«ot. 

Noon. 

P.L. 

of 

Dlff. 

11^ 

P.L. 
of 

Dfff. 

Vlh. 

P.L. 

of 

mm 

JXJ^ 

F.L. 
•f 

IMff. 

10 

Fomalhaut 

W. 

106    6  20 

ans 

107  32  li' 

3999 

10^  57  5f 

3939 

11^23  28 

9949 

aArietis 

W. 

45  10  46 

zm 

46  35  20 

3975 

48    0    1 

3969 

49  24  49 

3964 

Regulus 

E. 

68  12  18 

3019 

66  42  29 

3096 

65  12  48 

3031 

63  43  14 

3037 

Satdkn 

E. 

72  48  27 

3036 

71  18  59 

3043 

69  49  39 

3948 

68  20  26 

3065 

Mars 

E. 

99  39  13 

3949 

98  13  54 

3949 

96  48  43 

3056 

95  23  39 

3961 

11 

a  Arietis 

W. 

56  30    3 

3947 

57  55  16 

3945 

59  20  32 

3943 

60  45  50 

9949 

Aldebarau 

W. 

24  18  39 

3090 

25  47     1 

3090 

27  15  23 

3091 

28  43  44 

9091 

Regulus 

E. 

56  17  11 

3006 

54  48  18 

3069 

53  19  31 

3074 

51  50  50 

3078 

Saturn 

E. 

60  56    8 

3060 

59  27  34 

3084 

57  59    5 

3089 

56  30  42 

3093 

Mars 

E. 

88  20    0 

3906 

86  55  34 

3999 

85  31  13 

3996 

84    6  57 

S300 

Sun 

E. 

137  18  46 

3465 

135  57  32 

3458 

134  36  21 

3469 

133  15  14 

3464 

12 

a  Arietis 

W. 

67  52  48 

3934 

69  18  17 

3931 

70  43  49 

3990 

72    923 

3998 

Aldeharan 

W. 

36    5  18 

3094 

37  33  35 

3094 

39    1  52 

3094 

40  30    9 

9093 

Regulus 

E. 

44  28  29 

3094 

43    0  12 

3097 

41  31  59 

3099 

40    3  48 

3101 

Saturn 

E 

49    9  48 

3106 

47  41  46 

3109 

46  13  47 

3110 

44  45  50 

8111 

Mars 

E. 

77    6  33 

3313 

75  42  36 

3314 

74  18  41 

3316 

72  54  48 

3317 

Venus 

E. 

103    2    6 

3566 

101  42  54 

3667 

100  23  44 

3668 

99    4  35 

3568 

Sun 

E. 

126  30  23 

3475 

125    9  31 

3476 

123  48  40 

3477 

122  27  50 

3477 

13 

Aldebarnn 

W. 

47  51  51 

3007 

49  20  17 

3083 

50  48  47 

3061 

52  17  20 

3078 

Regulus 

E. 

32  43  24 

3107 

31  15  23 

3109 

29  47  24 

3110 

28  19  26 

3111 

Saturn 

E. 

37  26  15 

3119 

35  58  20 

3111 

34  30  24 

3110 

33    2  27 

3109 

Mars 

E. 

65  55  25 

3313 

64  31  29 

3319 

63    7  31 

3310 

61  43  31 

3306 

Spica 

E. 

86  46  25 

3106 

85  18  23 

3105 

8:3  50  19 

8109 

82  22  12 

3100 

Venus 

E. 

92  28  49 

3566 

91    9  37 

3663 

89  50  22 

3569 

88  31    3 

3666 

Sun 

E. 

115  43  31 

3471 

114  22  34 

3469 

113    1  35 

3466 

111  40  33 

3463 

14 

Aldebaran 

W. 

59  41  18 

3065 

61  10  23 

3048 

62  39  36 

3049 

64    8  57 

3095 

Mars 

E. 

54  42  29 

3986 

53  18     1 

3981 

51  53  27 

3976 

50  28  46 

3969 

Spica 

E. 

75    0  38 

3060 

73  32    4 

3075 

72    3  24 

3069 

70  34  37 

3063 

Venus 

E. 

81  53  25 

3533 

80  33  37 

3696 

79  13  42 

3690 

77  53  40 

3519 

Sun 

E. 

104  54  12 

3438 

103  32  38 

3431 

102  10  57 

8494 

100  49    8 

3418 

15 

Aldebaran 

W. 

71  37  59 

9994 

73    8  19 

9984 

74  38  52 

9974 

76    9  37 

9964 

Pollux 

W. 

27  43  28 

3069 

29  12  24 

3046 

30  41  40 

3030 

32  11  15 

3014 

Mars 

E. 

43  23  20 

3931 

41  57  47 

3991 

40  32    3 

3913 

39    6    9 

3903 

Spica 
Venvs 

E. 

63    8  41 

3098 

61  39    3 

3019 

60    9  14 

3011 

58  39  15 

3001 

E. 

71  11  12 

3468 

69  50  12 

3467 

68  29    0 

3446 

67    7  35 

3435 

Sun 

E. 

93  57  49 

3379 

9235     1 

3363 

91  12    2 

3351 

89  48  50 

3340 

16 

Aldebaran 

W. 

83  46  49 

9905 

85  19     1 

9899 

86  51  30 

9879 

88  24  16 

9866 

Pollux 

w. 

39  43  58 

9939 

41  15  28 

9994 

42  47  17 

9908 

44  19  26 

9699 

Mars 

E. 

31  53  42 

3159 

30  26  35 

3149 

28  59  16 

3139 

27  31  45 

3ltt 

Spica 

E. 

51    6  22 

9953 

49  35  10 

9949 

48    3  45 

9939 

46  32    7 

9999 

Venus 

E. 

60  17    9 

3371 

58  54  19 

3357 

57  31   13 

3349 

56    750 

3396 

Sun 

E. 

82  49  23 

3976 

81  24  44 

3969 

79  59  48 

3947 

78  34  35 

3933 

^7 

Pollux 

W. 

52    5  18 

9611 

53  39  32 

9794 

55  14    8 

9776 

56  49    7 

9760 

Spica 

£. 

38  50  36 

9870 

37  17  39 

9800 

35  44  29 

9869 

84  11    8 

9844 

Venus 

E. 

49    6  23 

3946 

47  41    8 

46  15  33 

3911 

44  49  37 

3193 
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OSBBNWIOH  MBAK  TIMB. 

LUNAR  DIBTANGB8. 

10 

P.L. 

P.L. 

P.L. 

P.L. 

MidDight. 

of 
Die 

XVH. 

•f 
Dm 

xvmb. 

of 
Dlft 

XXIii. 

of 
Difl: 

Fomalhant 

W. 

llf  4^4§ 

9969 

113l3'5g 

9969 

Ill  38  51 

9979 

116    i2i 

aArieUs 

W. 

50  49  43 

m9 

52  14  42 

9996 

53  39  45 

9963 

55    4  52 

3949 

Regulus 

E. 

62  13  47 

3M3 

60  44  28 

9040 

59  15  16 

3064 

57  46  10 

3009 

SATcaif 

E. 

66  51  21 

9000 

65  22  23 

9066 

63  53  32 

9071 

62  24  47 

3070 

MAftS 

E. 

93  58  42 

9887 

92  33  52 

9979 

91    9    9 

9978 

89  44  39 

II 

aAriedfl 

W. 

62  11  10 

9940 

63  36  32 

9938 

65    1  56 

9987 

66  27  21 

9996 

Aldebaran 

W. 

30  12    4 

9009 

31  40  23 

9099 

33    8  42 

9603 

84  37    0 

3609 

Regulus 

£. 

50  22  13 

9069 

48  53  41 

9086 

47  25  13 

9688 

45  56  49 

3001 

BATinui 

E. 

55    224 

9006 

53  34  10 

9090 

52    5  59 

9169 

50  37  52 

3106 

Haas 

E. 

82  42  45 

9909 

81  18  37 

3306 

79  54  33 

3900 

78  80  32 

3311 

Sun 

E. 

131  54  10 

9467 

130  33    9 

9170 

129  12  11 

3479 

127  51  16 

3474 

12 

aArieCis 

W. 

73  34  59 

9996 

75    0  37 

9994 

76  26  18 

3911 

77  52    2 

3919 

Aldebanin 

W. 

41  58  27 

9009 

43  26  46 

9091 

44  55    6 

3001 

46  23  27 

3688 

Regulua 

E. 

38  35  40 

9109 

37    7  34 

9104 

35  39  29 

3106 

34  11  26 

9100 

Satorh 

E. 

43  17  54 

9111 

41  49  58 

9119 

40  22    3 

3119 

38  54    9 

3113 

Maei 

E. 

71  30  56 

9917 

70    7    4 

3917 

68  43  12 

3916 

67  19  19 

3315 

Vbjids 

E. 

97  45  26 

9668 

96  26  17 

9968 

95    7    8 

3908 

93  47  59 

9567 

Suit 

E. 

121    7    0 

9477 

119  46  10 

3476 

118  25  19 

HI4 

117    4  26 

9479 

13 

Aldebma 

W. 

53  45  57 

9079 

55  14  39 

9060 

56  43  26 

3006 

58  12  19 

9060 

RegllluB 

E. 

26  51  30 

9119 

25  23  36 

9114 

23  55  44 

3116 

22  27  54 

9119 

Satueh 

E. 

31  34  28 

9107 

30    6  27 

9106 

28  38  24 

9104 

27  10  19 

9101 

Mam 

E. 

60  19  27 

9909 

58  55  19 

9900 

57  31    7 

9900 

56    6  51 

9991 

Spica 

E. 

80  54    2 

9006 

79  25  48 

9009 

77  57  30 

9080 

76  29    7 

9084 

Vbhoi 

E. 

87  11  40 

9S69 

S!i  52  14 

9548 

84  32  43 

9544 

83  13    7 

9538 

Sun 

E. 

110  19  27 

94S8 

108  58  16 

9454 

107  37    0 

9449 

106  15  39 

9444 

J4 

Aldebarsn 

W. 

65  38  26 

9098 

67    8    4 

9090 
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11.037 

S22  59  22.8 

+19.74 

16 

18.48 

71.08 

3  63.92 

1.177 

The  siKD  —  pnOxed  to  the  ho 
the  stgn  +  IndloMee  that  aoa 

r  paasing  m»y  be  found  by  ■ 
orly  change  of  declination  in^ 
bh  decUnations  are  deoreMini 

BbtrMUnK  0*.U  tnim  th 
liMte.  thet  nath  dMib 

e.lden.ltli» 
letion*  m  inoi 

•MfalCt 
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t 

1 
1 

THE  SON'S 

Time, 

to  be 

Added  to 

BIftfbr 
IHoar. 

Sidereel 

Time, 

or 

Rlgbt  AMesNlon 

of 

HeMiSim. 

h  "In       n 

16  42    7.87 

▲ppUMt 
BlBtat  AMsmloa. 

DiClbr 
IBonr. 

Appmat 

BIftfor 
iHonr. 

Subtracted 

from 
UauTiiM. 

SUN. 

1 

h     m      • 

16  31  2a86 

10.809 

S.  21  53  40.4 

-«L81 

10  89'!oi 

0.953 

lion. 

2 

16  &5  48.57 

10.834 

22    2  35.2 

91.75 

10  15.66 

0978 

16  46    4.43 

T«M>«. 

3 

16  40    8.88 

10.868 

22  11    4.5 

20.67 

9  62.11 

1.002 

16  50    0.99 

Wed. 

4 

16  44  29.76 

10.683 

22  19    7.9 

^19.59 

9  27.78 

1.026 

16  53  57.54 

Tfcur. 

5 

16  48  51.19 

10.004 

22  26  45.3 

18.50* 

9    2.91 

1.048 

16  57  54.10 

Frid. 

6 

16  53  13.15 

10.985 

22  33  56.4 

17.40 

8  37.51 

1.069 

17     1  50.66 

Sat. 

7 

16  57  35.60 

10.945 

22  40  41.0 

-16.30 

8  11.61 

1.089 

17     5' 47.21 

SUN. 

8 

17     1  58.53 

10.065 

22  46  69.0 

16.18 

7  45.24 

1.109 

17     9  43.77 

Mon. 

9 

17    6  21.93 

10.963 

22  52  50.0 

14.06 

7  18.40 

I.I2T 

17  13  40.33 

Tuea. 

10 

17  10  45.76 

11.001 

22  68  14.0 

-12.93 

6  51.13 

1.145 

17  17  36.89 

Wed. 

11 

17  15  10.00 

n.017 

23    3  10.7 

11.79 

6  23.45 

1.161 

17  21  33.45 

Tfcar. 

12 

17  19  34.62 

11.033 

23    7  40.1 

10.65 

5  55.38 

1.177 

17  25  30.00 

Prid. 

IS 

17  28  59.59 

11.047 

23  11  41.9 

-  9.50 

5  26.97 

1.191 

17  29  26.56 

Set 

14 

17  28  24.89 

11.060 

23  15  16.1 

8.35 

4  56.23 

1.204 

17  33  23.12 

Sim. 

15 

17  32  50.47 

11.071 

23  16  22.5 

7.19 

4  29.21 

I.2I5 

17  37  19.68 

Mod 

16 

17  87  16.31 

11.069 

23  21     0.9 

-  6.02 

3  59.93 

1.226 

17  41   16.24 

TlH*. 

17 

17  41  42.38 

11.090 

28  23  11.3 

4.85 

3  30.42 

1.234 

17  45  12.80 

Wed. 

18 

17  46    8.64 

11.097 

23  24  53.7 

3.68 

3    0.71 

1.241 

17  49     9.35 

Thar. 

19 

17  50  35.05 

11.109 

23  26    7.9 

-  2.50 

2  .10.86 

1.246 

17  53     5.91 

Prid.  lao 

17  55     1.58 

11.106 

23  26  53.8 

1.32 

2    0.90 

1.251 

17  57    2.47 

8«t.     121 

17  69  28.19 

11.109 

23  27  11.5 

-  0.14 

1  30.65 

1.253 

18    0  59.03 

SUN. 

22 

18    3  54.83 

11.110 

23  27    0.8 

+  1.04 

1    0.75 

1.254 

18    4  55.58 

Moo. 

23 

18    8  21.48 

11.109 

23  26  21.9 

2.22 

0  30.66 

1.253 

18    8  52.14 

Tuea. 
Wed. 

24 
25 

18  12  48.06 
18  17  14.60 

11.107 
11.103 

23  25  14.6 
23  23  39.0 

3.40 
+  4.58 

0    0.62 

1.251 
1.247 

18  12  48.70 
18  16  45.26 

0  29.34 

Thur. 

26 

18  21  41.01 

11.097 

23  21  35.2 

5.75 

0  59.19 

1.241 

18  20  41.82 

Frid. 

27 

18  26    7.27 

11.090 

23  19    3.2 

6.92 

1  28.69 

1.234 

18  24  88.38 

Set 

28 

18  80  33.38 

11.069 

23  16    3.1 

+  8.09 

1  58.40 

1.226 

18  28  34.93 

SUN. 

29 

18  34  59.17 

11.079 

23  12  35.0 

9.26 

2  27.68 

1.216 

18  32  31.49 

Moo. 

80 

18  39  24.75 

11.060 

23    8  39.0 

10.42 

2  66.70 

1.204 

18  36  28.05  . 

Taea. 

81 

18  43  50.04 

11.047 

28    .4  15.1 

11.58 

3  25.43 

1.191 

18  40  24.61  1 

Wed. 

32 

18  48  15.01 

11.033 

S.  22  69  23.6 

+12.74 

3  53.84 

1.177 

18  44  21.16  , 

1 

1 

■The 

■Nil 

itgt  —  pntead  to  tb*  hourly 
MMMteBi  theslfn  +  lodliMti 

»y  be  AMdmed  tb«  sMiie  m  thi 
ohAoge  of  deoUiMtkm  indlestM 

kt  for  Appftreat  a 
that  aonth  daeli 
eoTeMi9i|^ 

oon. 

llWtkMM 

DHL  for  1  Hour,    | 
+  9'.«'j65.         j 
(Table  m.)        , 
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AT  GREENWICH  MEAN  NOON. 


I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 
31 


o 

I 


335 
336 
337 


339 
340 

341 
342 
343 

344 
345 
346 

347 

34a| 

349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 
365 


THE  SUN'S 


TBUB  LONOmrDB. 


249  32  49.0 

250  33  41.2 

251  34  34.3 

252  35  28.2 

253  36  22.9 

254  37  18.4 

255  88  14.8 

256  39  12.1 

257  40  10.4 

258  41     9.6 

259  42    9.8 

260  43  11.0 

261  44  13.2 

262  45  16.4 

263  46  20.6 

264  47  25.7 

265  48  31.7 

266  49  38.5 

267  50  46.0 

268  51  54.2 

269  53    2.9 

270  54  12.2 

271  55  21.9 

272  56  31.9 

273  57  42.0 

274  58  52.2 

275  60    2.4 

277  1   12.4 

278  2  22.4 

279  3  32.2 

280  4  41.8 


32  21.0 

33  13.1 

34  6.1 

34  59.8 

35  54.3 

36  49.6 

37  45.9 

38  43.0 

39  41.1 

40  40.1 

41  40.1 

42  41.2 

43  43.2 

44  46.2 

45  50.2 

46  55.2 

48  1.0 

49  7.6 

50  14.9 

51  22.9 

52  31.5 

53  40.6 

54  50.1 

55  59.9 

57  9.8 

58  19.8 

59  29.8 

0  39.7 

1  49.5 

2  59.1 
4    8.5 


Dim  for 
IHoor. 


58.16 
52.19 
52.29 

52.26 
52.30 
52.34 

52.37 
52.41 
52.45 

52.49 
52.53 
52.57 

52.6! 
52.65 
52.69 

52.73 
52.77 
52.80 

52.83 
52.85 
52.88 

52.90 
52.91 
52.92 

52.92 
52.92 
52.92 

52.92 
52.92 
52.91 
52.90 


32     366     281     5  51.1       5  17.7  I  152.88       -  0.35     9.9926458      -  0.9 


LATITUDE. 


-0.62 
0.62 
0.59 

-  0.53 
0.44 
0.33 

-0.20 
-0.07 
+  0.06 

+  0.19 
0.31 
0.42 

+  0.50 
0.56 
0.58 

+  0.57 
0.52 
0.46 

+  0.38 
0.27 
0.14 

+  0.01 

-0.11 

0.22 

-0.33 
0.41 
0.48 

-  0.52 
0.53 
0.49 
0.44 


Logftritlim 

of  the 

Radius  Vector 

of  the 

Bftrth. 


9.9937039 
9.9936358 
9.9935699 

9.9935064 
9.9934453 
9.9933868 

9.9933308 
9.9932774 
9.9932268 

9.9931788 
9.9931334 
9.9930905 

9.9930500 
9.9930118 
9.9929759 

9.9929421 
9.9929102 
9.9d28802 

9.9928520 
9.9928255 
9.9928007 

9.9927776 
9.9927561 
9.9927361 

9.9927178 
9.9927014 
9.9926868 

9.9926742 
9.9926637 
9.9926553 
9.9926493 


DUtfor 
IHonr. 


-28.8 
27.9 
27.0 

-26.0 
25.0 
23.9 

-22.8 
21.7 
20.6 

-19.5 
18.4 
17.4 

-16.4 
15.4 
14.5 

-13.7 
12.0 
12.1 

-11.4 
10.7 
10.0 

-  9.3 
8.6 
8.0 

-  7.3 
6.5 
5.7 

-4.8 
3.9 
3.0 
2.0 


Nairn.— The  Bombere  in  oolmnn  X  eoire^ond  to  the  tme  equinox  of  the  date;  in  oolnmn  X  ,.to 
the  mean  equinox  of  January  (H.O. 


Mean  Time 

of 

Sidereal  Noon. 


"Ti  m      i 

7  16  40.39 

7  12  44.48 

7  8  48.57 

7  4  52.66 
7  0  56.74 
6  57    0.83 

6  53  4.92 
6  4B  9.01 
6  45  13.10 

6  41  17.19 
6  37  21.28 
6  33  25.37 

6  29  29.45 
6  25  33.54 
6  21  37.63 


17  41.72 

13  45.81 

9  49.90 


6  5  53.99 
6  1  58.08 
5  58    2.16 

5  54  6.25 
5  50  10.34 
5  46  14.43 

5  42  18.51 
5  38  22.60 
5  34  26.69 

5  30  30.78 
5  26  34.86 
5  22  38.95 
5  18  43.04 

5  14  47.13 


Dift,  for  1  Hour, 
— 9«.8296. 
(Table  IL) 
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i 

THE  MOON'S 

1 

1 

ssMiDiAiam. 

BOBIZOHTAL  PABALLAZ. 

UPFXB  TBAH8IT. 

AOX. 

NOM. 

iddiitaibt. 

KoOB. 

Dur.  te 

IBonr. 

Ifldolght. 

DiAfor 
1  Hoor. 

Oreeowiob. 

Dift    ffDT 

IHoor. 

KooB. 

1 

15  34!6 

16  29"5 

67    3*2 

-tM 

5644:5 

-l'.63 

h      m 

7  46.2 

r.89 

8.4 

2 

15  24.6 

15  20.0 

S6  26.6 

1.45 

56    9.8 

1.36 

8  30.9 

1.86 

9.4 

8 

15  15.7 

15  11.7 

55  54.0 

1.98 

55  89.2 

1.19 

9  15.2 

1.86 

10.4 

4 

15    7.9 

15    4.4 

55  25.4 

-Ml 

56  12.5 

-1.03 

9  59.9 

1.86 

11.4 

& 

15     1.2 

14  58.2 

55    0.6 

0.95 

54  49.7 

0.87 

10  45.5 

1.93 

12.4 

6 

14  55.5 

14  53.0 

54  39.8 

e.7» 

54  90.7 

0.71 

11  32.5^ 

1.99 

13.4 

7 

14  50.8 

14  48.9 

64  22.7 

-0.63 

54  15.7 

-0.k4 

12  20.9 

9.04 

14.4 

8 

14  47.4 

14  46.1 

64    9.9 

0.44 

54    5.3 

0.33 

13  10  1 

9.06 

15.4 

9 

14  45.2 

14  44.7 

54    2.0 

-0.91 

54    0.2 

-0.09 

13  59.6 

9.66 

16.4 

10 

14  44.6 

14  451 

63  59.9 

■fO.06 

54     1.4 

^M 

14  48.5 

9.09 

17.4 

11 

14  459 

14  47.4 

54    4.7 

0.36 

54    9.9 

0.68 

15  36.2 

1.96 

18.4 

12 

14  49.4 

14  51.9 

54  17.2 

0.70 

54  26.7 

0.09 

16  22.6 

1.90 

19.4 

18 

14  55.2 

14  59.0 

54  38.5 

-i-i.oe 

54  52.6 

+1.27 

17    7.6 

1.86 

20.4 

14 

15    3.5 

15    8.6 

55    9.0 

1.47 

55  27.8 

1.66 

17  51.9 

1.84 

21.4 

15 

15  14.3 

15  20.6 

65  4a8 

1.84 

56  12.0 

•2.01 

18  36.1 

1.86 

22.4 

16 

15  27.4 

16  34.7 

66  37.1 

••■9.16 

57    3.9 

+8.» 

19  21.2 

1.99 

23.4 

17 

15  42.4 

15  60.3 

67  32.0 

9.38 

58     1.0 

9.43 

20    8.4 

9.03 

24.4 

18 

15  58.3 

16    6.2 

68  30.4 

9.44 

58  59.5 

9.39 

20  58.9 

9.90 

25.4 

19 

16  13.9 

16  21.1 

69  27.7 

+9.99 

59  54.3 

+9.19 

21  53.7 

9.38 

26.4 

90 

16  27.7 

16  33.5 

60  18.6 

1.69 

60  39.6 

1.60 

22  53.1 

9.68 

27.4 

SI 

16  38.2 

16  41.8 

60  56.9 

1.97 

61  10.1 

0.89 

23  56.6 

9.71 

28.4 

22 

16  44.0 

16  44.9 

61  18.3 

40.48 

61  21.6 

40.06 

6 

29.4 

2S 

16  44.4 

16  ^.5 

61   19.7 

-0.37 

61   12.8 

-0.77 

1    2.0 

9.79 

1.0 

24 

16  39.4 

16  35.1 

61     1.3 

1.13 

60  45.6 

1.46 

2    6.5 

9.69 

2.0 

25 

16  29.9 

16  23.8 

60  26.4 

-1.74 

60    4.1 

-1.96 

3    7.4 

9.44 

3.0 

26 

16  17.1 

16  10.1 

69  39.6 

9.10 

59  13.6 

9.90 

4    3.8 

9.94 

4.0 

27 

16    28 

16  55.3 

68  46.9 

9.95 

58  19.5 

9.96 

4  55.6 

9.07 

6.0 

28 

15  48.1 

16  40.9 

67  52.8 

-«.9I 

57  26.6 

-9.14 

5  43.8 

1.95 

6.0 

29 

15  34.1 

15  27.6 

57     1.5 

9.04 

56  37.7 

1.99 

6  29.6 

1.87 

7.0 

SO 

15  21.6 

15  16.0 

56  16.6 

1.79 

55  54.9 

1.64 

7  UJ2 

1.84 

8.0 

81 

15  10.8 

15    6.2 

56  36.1 

1.40 

55  19.1 

1.34 

7  58.5 

1.86 

9.0 

88 

15    2.1 

14  58.4 

55    3.9 

-1.90 

54  50.4 

-1.06 

8  43.4 

1.90 

10.0 
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GRBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCaBNSION  AND  DECLINATION. 

Hoar. 

Dilffor 
llCinote. 

DeoliDAtlon. 

Dittfcr 
IHinnte. 

Honr. 

BtghtAaoenaion. 

But  for 
1  Minute. 

DMllnatioii. 

DUCfor 
llfinote. 

SI 

[JNDA 

Y  1. 

TUESDAY  3. 

0 

h    m     • 
0  14    3.57 

• 

8.0138 

S.  4**ll'3^'.5 

13!o07 

0 

h    m     • 
1  48  38.15 

• 
14)616 

s.i   4  4ijB 

19.336 

1 

0  16    4^1 

9.0100 

3  58  37.8 

13.015 

1 

1  50  35.25 

1.9618 

6  17     1.9 

i9.aoi 

2 

0  18    4.88 

9.0061 

3  45  36.7 

13.031 

2 

1  52  32.37 

1.9591 

6  29  18.9 

19.906 

3 

0  20    5.28 

9.0053 

3  32  35.3 

13.096 

3 

1  54  29.50 

1.9694 

6  41  33.8 

19.930 

4 

0  22    5^2 

9.0097 

3  19  33.6 

134)31 

4 

1  56  26.65 

1J698 

6  53  46.5 

19.199 

5 

0  24    5.61 

9.0009 

3    6  31.6 

13.035 

5 

1  58  23.83 

1.9539 

7    5  56.9 

19.154 

6 

0  26    5.54 

1J077 

2  53  29.4 

134)37 

6 

2    0  21.03 

1.0636 

7  18    5.0 

19.115 

7 

0  28    5.33 

1.9059 

2  40  27.1 

13.038 

7 

2    2  18.2<» 

1.9541 

7  30  10.7 

194m 

8 

0  30    4.97 

1.9098 

2  27  24.8 

134190 

8 

2    4  15.52 

1.9647 

7  42  14.0 

19405 

9 

0  32    4.47 

IJ)905 

2  14  22.4 

13.039 

9 

2    6  12.82 

1.0563 

7  54  14.9 

11.004 

10 

0  34    3.83 

1.9883 

2    1  20.1 

134)38 

10 

2    8  10.16 

1.9560 

8    6  13.3 

114»58 

11 

0  36    3.06 

1.9669 

1  48  17.8 

134)37 

11 

2  10    7.54 

1.9567 

8  18    9.1 

114)00 

12 

0  38    2.17 

1.9841 

1  35  15.7 

134)33 

12 

2  12    4.96 

1.9574 

8  30    2.4 

11.866 

13 

0  40    1.15 

14)890 

1  22  13.8 

13.099 

13 

2  14    2.43 

1.9583 

8  41  53.0 

ll.%91 

14 

0  42    0.01 

1.9601 

1    9  12.2 

13.094 

14 

2  15  59.95 

1.9599 

8  53  40.9 

11.776 

15 

0  43  58.76 

1.9769 

0  56  10.9 

134)18 

15 

2  17  57.53 

1.9601 

9    5  26.1 

11.730 

16 

0  45  57.40 

1.9764 

0  43  10.0 

13.019 

16 

2  19  55.16 

1J610 

9  17    8.5 

114)63 

17 

0  47  55.93 

1.0746 

0  30    9.5 

13.003 

17 

2  21  52.85 

14)619 

9  28  48.1 

11.636 

18 

0  49  54.35 

1.0798 

0  17    9.6 

19.994 

18 

2  23  50ii9 

1.9699 

9  40  24.8 

11.587 

19 

0  51  52.67 

1.9719 

S.  0    4  10.2 

194)85 

19 

2  25  48.40 

1.9641 

9  51  58.6 

11.538 

20 

0  53  50.90 

1.9697 

N.  0    8  48.6 

19.975 

20 

2  27  46.28 

14)659 

10    3  29.4 

11.480 

21 

0  55  49.04 

1.9669 

0  21  46.8 

194)64 

21 

2  29  44.23 

IJ664 

10  14  57.3 

11.430 

22 

0  57  47.09 

1.0668 

0  34  44.3 

19.959 

22 

2  31  42.25 

1J676 

10  26  22.1 

11.387 

23 

0  59  45.06 
Mi 

1.9665 

ONDA 

N.  0  47  41.0 
Y2. 

194)38 

23 

2  33  40.34 
WEI 

1J68B 

)NESr 

N.IO  37  4a7 
)AY  4. 

11.334 

0 

1     1  42.95 

1J649 

N.  1    0  36.9 

19.994 

0 

2  35  38.51 

1.9701 

N.IO  49    2.2 

11.96] 

1 

1    3  40.76 

1.9699 

1  13  31.9 

19.910 

1 

2  37  36.76 

1J715 

11    0  17.5 

11.997 

2 

1    5  38.50 

1.9618 

1  26  26.1 

19.805 

2 

2  39  a5.09 

1.9798 

11  11  29.5 

11.173 

3 

1     7  36.17 

1.9607 

1  39  19.3 

19.878 

3 

2  41  33.50 

1.9749 

11  22  38.3 

11.118 

4 

1     9  33.78 

1.9597 

1  52  11.4 

19.860 

4 

2  43  32.00 

14)757 

11  33  43.7 

114)69 

5 

1  11  31.33 

1.9587 

2    5    2.5 

19.849 

5 

2  45  30.59 

1.9779 

11  44  45.8 

114)06 

6 

1   13  28.82 

14)578 

2  17  52.5 

19.833 

6 

2  47  29.26 

1.9787 

1 1  55  44.4 

10.048 

7 

1  15  26.26 

1.9568 

2  30  41.3 

19.803 

7 

2  49  28.03 

1.9809 

12    6  39.5 

\0J&» 

8 

1  17  23.65 

1.9561 

2  43  28.9 

19.789 

8 

2  51  26.89 

1.9818 

12  17  31.1 

10.831 

9 

1   19  20.99 

1.9563 

2  56  15J2 

19.760 

9 

2  53  25.85 

1.9835 

12  28  19.2 

10.771 

10 

1  21  18.29 

1.9547 

3    9    0.1 

19.738 

10 

2  55  24.91 

1.0661 

12  39    3.6 

10.710 

11 

1  23  15.56 

1.9549 

3  21  43.7 

19.715 

11 

2  57  24.07 

1.9668 

12  49  44.4 

10.640 

12 

1  25  12.79 

IJKM 

3  34  25.9 

194»1 

12 

2  59  23.33 

1.9886 

13    0  21.5 

10.687 

13 

1  27    9.99 

1.9531 

3  47    6.6 

19.666 

13 

3    1  22.70 

1.9903 

13  10  54.9 

10Jfl6 

14 

1  29    7.16 

1.9597 

3  59  45.8 

19.640 

14 

3    3  22.17 

1.9090 

13  21  24.5 

10.461 

15 

1  31     4.31 

1.9593 

4  12  23.4 

194{]3 

15 

3    5  21.74 

1.9038 

13  31  50.2 

10J96 

16 

1  33    K44 

1.9590 

4  24  59.4 

19.586 

16 

3    7  21.42 

1.9057 

13  42  12.0 

10.331 

17 

1  34  58.55 

14)517 

4  37  33.7 

19.657 

17 

3    9  21.22 

1.0978 

13  52  29.9 

10.965 

18 

1  36  55.65 

1.0616 

4  50    6.3 

194)98 

18 

3  11  21.13 

1.0004 

14    2  43.8 

10.199 

19 

1  38  52.74 

1.0514 

5    2  37.1 

19.498 

19 

3  13  21.15 

9.0013 

14  12  53.7 

10.139 

20 

1  40  49.82 

1.9^13 

5  15    6.1 

19.467 

20 

3  15  21.29 

9.0033 

14  22  59.6 

104)64 

21 

1  42  46.90 

1.9513 

5  27  33.2 

19.436 

21 

3  17  21.55 

9.0059 

14  33    1.4 

0.995 

22 

1  44  43.98 

14)513 

5  39  58.4 

19.403 

22 

3  19  21.92 

94)079 

14  42  59.0 

9.995 

23 

1  46  41.06 

1.9514 

5  52  21.6 

19.370 

23 

3  21  22.41 

94)009 

14  52  5^4 

9.855 

24 

1  48  38.15 

14)516 

N.  6    4  42.8 

19.336 

24 

3  23  23.03 

94)113 

N.15    2  41.6 

9.785 

VI. 


DE0EM6EB,    1889. 


205 


GBEBNWIOH  MEAN  TIME. 

! 
1 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

K 

fUjKt  A^ftitnriiMi 

Diftfor 

lMill1|t6w 

DMUnfttioo. 

Dim  for 
IMinoto. 

Hour. 

IUgbtAM«ll8iOO. 

Diftfor 
IHinnte. 

DeeUwUion. 

out  for 
iMJirato. 

TH 

UKSD. 

kY  6. 

SATUBDAT  7. 

0 

3  93  9a03 

a 

N.15    9  4l'.6 

9.786 

0 

h     m     • 
5    225.82 

• 
9.1149 

Nsti  17  iir 

M 

1 

3  95  93.77 

t.0133 

15  19  9a6 

0.713 

1 

5    4  32.73 

9.1161 

21  23  16.8 

5.501 

tl 

3  97  94.63 

SOIIM 

15  99    7.2 

9.640 

2 

5    6  39.75 

9.1180 

21  28  43.8 

5J09 

3 

3  99  95.69 

9u>m 

15  31  43.4 

0.567 

3 

5    8  4a89 

9.1196 

21  34    4.7 

5.997 

4 

3  31  96.73 

9u>i9e 

15  41  15.2 

0.493 

4 

5  10  54.13 

9.1916 

21  39  19.4 

5.104 

5 

3  33  97.97 

9.0917 

15  50  42:6 

0.410 

5 

5  13     1.48 

9.1933 

21  44  27i> 

5UI90 

6 

3  35  99.33 

9.0936 

16    0    5.5 

0.344 

6 

5  15    8J)3 

9.1950 

21  49  30.2 

4.987 

7 

3  37  30.82 

941950 

16    9  23.9 

0.968 

7 

5  17  16.48 

9J967 

91  54  26.3 

4.883 

8 

3  39  39.44 

9.0961 

16  18  37.7 

0.199 

8 

5  19  24.13 

9.1963 

21  59  ia2 

4.779 

9 

3  41  34«]9 

9.0903 

16  97  46.9 

0.114 

9 

5  21  31.88 

9.1999 

22    3  59.8 

4.675 

10 

3  43  36.0& 

9.0906 

16  36  51.4 

0.096 

10 

5  23  39.72 

9.1314 

29    8  37.9 

4.570 

11 

3  45  3ai0 

9.0348 

16  45  51.2 

8.957 

11 

5  25  47.65 

9.1330 

99  13    8.2 

4.464 

13 

3  47  4095 

9.0300 

16  54  46.3 

8.878 

12 

5  27  55.68 

9.1346 

22  17  32i) 

4.356 

13 

3  49  49.53 

9.0991 

17    3  36.6 

8.796 

J3 

5  30    3.80 

9.1360 

29  91  51.2 

4.959 

U 

3  51  44.94 

9.0413 

17  12  22.1 

8.717 

14 

5  32  12.00 

9.1373 

22  26    ai 

4.146 

15 

3  53  47.49 

9.0436 

17  21    2.7 

8.636 

15 

5  34  20.^28 

9.1387 

22  30    a7 

4jno 

16 

3  55  50.17 

94M56 

17  29  38.4 

8.564 

16 

5  36  28.64 

9.1400 

29  34    7.8 

3.939 

17 

3  57  59.99 

9.0461 

17  38    9.2 

8.471 

17 

5  38  37.08 

9.1413 

92  38    0.5 

3.894 

18 

3  59  55.94 

9.0S03 

17  46  35.0 

8.387 

18 

5  40  45.60 

9.1496 

22  41  4a7 
92  45  26.5 

3.716 

19 

4     1  59.03 

9UM96 

17  54  .55.7 

8.303 

19 

5  42  54.19 

9.1439 

3.608 

90 

4    4    9.95 

9.0648 

18    3  11.4 

8.919 

20 

5  45    2.86 

9.1451 

22  48  59.7 

3.490   , 

91 

4    6    5.60 

9UI670 

18  11  22.0 

8.133 

21 

5  47  11.60 

9.1469 

22  52  26.4 

3.391 

99 

4    8    9.09 

9.0603 

18  19  97.4 

8U>47 

92 

5  49  20.40 

9.1479 

92  55  4a6 

3.989 

93 

4  10  19.79 
F 

9U»16 

RIDA1 

N.18  97  97.7 
r  6. 

7J61 

93 

5  51  29.27 
SI 

9.1463 

N.29  59    0J2 

jr  8. 

3.179 

0 

4  19  1&48 

941638 

N.18  35  99.8 

7.874 

0 

5  53  38.20 

9.1403 

N.93    9    7.9 

9.009 

1 

4  14  90.38 

9.0661 

18  43  12.6 

7.786 

1 

5  55  47.19 

9.1509 

93    5    7.6 

9J69 

9 

4  16  94.41 

9.0683 

18  50  .57.1 

7.607 

2 

5  57  56.23 

9.1511 

93    8    1J> 

9.843 

3 

4  18  9a57 

9jnn 

J8  58  36.2 

7.608 

3 

6    0    5.32 

9.1519 

93  10  48.8 

9.733 

4 

4  90  39.87 

9.0797 

J9    6  J0.0 

7.518 

4 

6    2  14.46 

9.1596 

93  13  99.5 

9je9si 

;    5 

4  ^27M 

9JI740 

19  13  38.4 

7.497 

5 

6    4  23.65 

9.1536 

93  16    3.5 

9.519 

'     6 

4  94  41J6 

9UI771 

19  21     1.3 

7.336 

6 

6    6  32.89 

9.1543 

93  18  30.9 

9.401 

7 

4  96  46.55 

9U>793 

19  28  18.7 

7.944 

7 

6    8  42.17 

9.1549 

93  90  51.6 

9M9 

8 

4  28  51^ 

9.0616 

19  35  30.6 

7.159 

8 

6  10  51.48 

9.1555 

93  23    5.6 

9.178 

9 

4  30  56.34 

9.0638 

19  42  37.0 

7.060 

9 

6  13    0.83 

9.1561 

23  25  13.0 

9.067 

1   ^^ 

4  33    1.43 

^m9 

19  49  37.8 

6.967 

10 

6  15  10.21 

9.1566 

23  27  1.3.7 

1.966 

!  11 

4  35    a65 

9.08SI 

19  56  33.0 

6.879 

11 

6  17  19.62 

9.1571 

23  29    7.7 

1.844 

19 

4  37  19.00 

9.0009 

20    3  22.5 

6.777 

12 

6  19  2J).06 

9.1575 

23  30  55.0 

1.739 

13 

4  39  17.48 

9.0033 

20  10    6.3 

6.689 

13 

6  21  38.52 

9.1578 

23  32  ,35.6 

1.031 

!  14 

4  41  93.08 

9.0044 

20  16  44.4 

6.587 

14 

6  93  48.00 

9.1581 

23  34    9.5 

1.500 

15 

4  43  28.8] 

9.0065 

20  23  16.8 

6.491 

15 

6  25  57.50 

9.1564 

23  35  36.7 

1J97 

16 

4  45  34.66 

9.0066 

20  29  4a4 

6.394 

16 

6  28    7.01 

9.1587 

23  36  57.1 

1.984 

17 

4  47  iOM 

9.1007 

20  36    4.1 

6.997 

17 

6  30  16.54 

9.1580 

23  38  10.8 

1.179 

18 

4  49  4a74 

9.1097 

20  49  19.0 

6.190 

18 

6  32  96.08 

9.1500 

23  39  17.8 

lUMO 

.   19 

4  51  59il6 

9.1047 

90  48  98.0 

6.101 

19 

6  34  35.62 

9.1500 

23  40  18.0 

0.948 

.  90 

4  SQS9M 

9.1067 

20  54  31.1 

6.009 

90 

6  36  45.16 

9.1500 

23  41   11J> 

0.636 

.  91 

4  56    5.76 

9.1066 

21    0  28.9 

5.903 

21 

6  38  54.70 

9.1500 

23  41  58.3 

0.793 

99 

4  58  12.33 

9.1106 

91    6  19.4 

5.803 

29 

6  41    4.94 

9.1580 

23  42  38.3 

0.611 

S3 

5    0  19.09 

9.1194 

91  12    4.6 

6.709 

93 

6  43  13.77 

^9.1687 

23  43  11.6 

0.400 

94 

5    9  95.89 

9JI49 

NJJl  17  43.7 

5.609 

24 

6  45  23.29 

'9.1585 

N.23  43  3&9 

0.387 

206 


DECEMBER,    1889. 


vn. 


GBBBNWICH  MEAN  TIME. 

THE  MOON'S  KiaHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BSghtAMMnaioii. 

DUtfor 
IMinnto. 

Difllfor 
iHiniite. 

Sour. 

BightABoenckni. 

Diftftv 
iJOmtto. 

Dedtoation. 

Dtftfor 
lHiimt«. 

M 

ONDA 

T9. 

WEDNESDAY  11. 

0 

h    m     • 
6  45  23^ 

• 

S.1586 

N.^  43  bSji 

0.387 

0 

b     m     s 
8  27  53.58 

• 

9.0071 

N51  55  29.6 

4.793 

1 

6  47  32.80 

S.1583 

23  43  58.0 

0.974 

1 

8  29  59.34 

9.0050 

21  50  39.0 

4.869 

2 

6  49  42J29 

9.1580 

23  44  11.1 

0.109 

2 

8  32    4.98 

9.0999 

21  45  42.4 

4J03 

3 

6  51  51.76 

9.I677 

23  44  17.4 

-f- 0.049 

3 

8  34  10.49 

9.0007 

21  40  39.8 

50)09 

4 

6  54    1.21 

9.1573 

23  44  17.0 

-00)69 

4 

8  36  15.87 

9.0686 

21  35  31J3 

5.191 

5 

6  56  10.64 

9.1509 

23  44    9.9 

0.174 

5 

8  38  21.12 

9.0865 

21  30  16.9 

5.980 

6 

6  58  20.04 

9.1564 

23  43  56.1 

0.986 

6 

8  40  26.25 

9.0843 

21  24  56.6 

6.387 

7 

7    0  29.41 

9.1558 

23  43  35.6 

0.3IU8 

7 

8  42  31.24 

9U»891 

21  19  30.5 

5.484 

8 

7    2  38.74 

9.1569 

23  43    a3 

0.511 

8 

8  44  36.10 

90)798 

21  13  58.5 

5J81 

9 

7    4  48.04 

9.1548 

23  42  34.3 

0.6S9 

9 

8  46  40.82 

9.0776 

21    8  20.7 

5.677 

10 

7    6  57^ 

9.1530 

23  41  53.6 

0.714 

10 

8  48  45.41 

94)753 

21     2  37.2 

8.779 

11 

7    9    6.51 

9.1539 

23  41    6.2 

0.845 

11 

8  50  49.86 

9.0731 

20  56  48.0 

5.868 

12 

7  Jl  15.68 

9.1594 

23  40  12.2 

0J9i.6 

12 

8  52  54.18 

9.0708 

20  50  53.0 

6.963 

13 

7  13  24.80 

9.1516 

23  39  11.5 

LOW 

13 

8  54  58.36 

90)686 

20  44  52.4 

6.056 

14 

7  15  33.87 

9.1507 

23  38    4.1 

1.178 

14 

8  57    2.41 

9.0663 

20  38  46.1 

6.159 

15 

7  17  42.88 

9.1486 

23  36  50.1 

1.980 

15 

8  59    6.32 

9.0640 

20  32  34.2 

6.945 

16 

7  19  51.84 

9.1488 

23  35  29.4 

1.400 

16 

9    1   10.09 

9.0617 

20  26  ia7 

6.338 

17 

7  22    0.74 

9.1477 

23  34    2.1 

1.511 

17 

9    3  13.73 

9.0505 

20  19  53.6 

6.431 

18 

7  24    9.57 
7  26  18.34 

9.1467 

23  32  28.1 

1.6S9 

18 

9    5  17.23 

9.0679 

20  13  25.0 

6.593 

19 

9.1456 

23  30  47.5 

1.739 

19 

9    7  20.59 

90)549 

20    6  50.9 

6.614 

20 

7  28  27.04 

9.1444 

23  29    0.3 

1.841 

20 

9    9  23.81 

9.0596 

20    0  11.3 

6.705 

21 

7  30  35.67 

9.1439 

23  27    a6 

1.9S0 

21 

9  11  26.90 

90)509 

19  53  26.3 

6.796 

22 

7  32  44.23 

9.1490 

23  25    6.3 

9X60 

22 

9  13  29.85 

9.0480 

19  46  35.9 

6.885 

23 

7  34  52.71 
TU 

9.1407 

BSDA 

NJ33  22  59.4 
Y  10. 

9.160 

23 

9  15  32.66 
THl 

9.0457 

JESDi 

N.19  39  40.1 
lY  12. 

6.974 

0 

7  37    1.12 

9.1394 

NM  20  46.0 

9.9n 

0 

9  17  35.34 

90)435 

N.19  32  39.0 

70)69 

1 

7  39    9.44 

9.1380 

23  18  26.1 

9.386 

1 

9  19  37.88 

9.0419 

19  25  32.6 

7.151 

2 

7  41  17.68 

9.1367 

23  15  59.7 

9.405 

2 

9  21  40J28 

90)380 

19  18  20.9 

7.SS9 

3 

7  43  25.84 

9.1359 

23  13  26.7 

9.603 

3 

9  23  42.55 

90X367 

19  11    a9 

7.397 

4 

7  45  33.91 

9.1337 

23  10  47.3 

9.711 

4 

9  25  44.68 

9.0344 

19    3  41.7 

7.413 

5 

7  47  41.88 

9.1391 

23    8    1.4 

9.818 

5 

9  27  46.67 

9.0391 

18  56  14.3 

7.409 

6 

7  49  49.76 

9.1306 

23    5    9.1 

9.095 

6 

9  29  48.53 

90)990 

18  48  41.8 

7.584 

7 

7  51  5735 

9.1900 

23    2  10.4 

3.039 

7 

9  31  50.26 

9.09n 

18  41    4.2 

7.609 

8 

7  54    5.24 

9.1973 

22  59    5.3 

3.138 

8 

9  33  51.85 

90)954 

18  33  21.5 

7.754 

9 

7  56  1^83 

9.1957 

22  55  53.8 

3.945 

9 

9  35  53.31 

9.0939 

18  25  33.7 

7.838 

H) 

7  58  20.32 

9.1940 

22  52  35.9 

3.359 

10 

9  37  54.64 

9.0911 

18  17  40.9 

70)91 

11 

8    0  27.71 

9.1993 

22  49  11.6 

3.458 

U 

9  39  55.84 

90)188 

18    9  43.1 

8.004 

12 

8    2  35.00 

9.1906 

22  45  41.0 

3.563 

12 

9  41  56.90 

9.0166 

18     1  40.4 

8.087 

13 

8    4  42.18 

9.1188 

22  43    4.1 

3.667 

13 

9  43  57.83 

90)145 

17  53  32.7 

8.168 

14 

8    6  49.25 

9.1160 

22  38  21.0 

3.771 

14 

9  45  58.64 

90)194 

17  45  20.2 

8.949 

]5 

8    8  56.21 

9.1150 

22  34  31.6 

3.875 

15 

9  47  59.32 

9.0103 

17  37    2.8 

8.330 

16 

8  11    ao5 

9.1131 

22  30  36.0 

3.978 

16 

9  49  59.87 

9.0089 

17  28  40.6 

8.410 

17 

8  13    9.78 

9.1119 

22  23  34.2 

4Jm 

17 

9  52    0.30 

9.0009 

17  20  13.6 

8.496 

18 

8  15  1^40 

9.1003 

22  22  26.2 

4.185 

18 

9  54    0.61 

9.0049 

17  11  41.8 

8.560 

19 

8  17  22.90 

9.1073 

22  18  12.0 

4.987 

19 

9  56    0.80 

90)091 

17    3    5.3 

8.647 

20 

8  19  29.28 

9.1053 

22  13  51.7 

4.389 

20 

9  58    0.86 

9.0000 

16  54  24.1 

8.796 

21 

8  21  35.54 

9.1033 

22    9  25..S 

4.491 

21 

10    0    0.80 

1.0081 

16  45  38.3 

8.809 

22 

8  23  41.68 

9.1019 

22    4  52.8 

4.509 

22 

10    2    0.63 

1.0069 

16  36  47.8 

8.879 

23 

8  25  47.69 

9.0099 

22    0  14.2 

4.603 

23 

10    4    0.34 

1.9049 

16  27  .52.8 

8J&5 

24 

8  27  53.58 

9jfm\ 

N.21  .55  29.6 

4.793 

24 

10    5  59.93 

1.0093 

N.16  18  53.2 

00)31 

VIIL 


DECEMBER,    1889. 


207 


f 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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13  43    4.8 

10.905 

l«3 
1 

1  35  41.63 

1.9560 

N.  4  39  23.6 

19.615 

23 

3    9  51.23 

1.9843 

N.13  53  18.7 

10.199 

1 

M( 

)NDA1 

r  30. 

W 

^DNESDA 

Y,  JA] 

«JARY  1, 

1890. 

'     0 

1 

1  37  39.13 
1  39  36.59 

IJMl 

N.  4  51  59JS 
5    4  33.4 

19.589 

JJ 

3  11  50.34  1 

ism 

N.14    3  28.7 

10.133 

Iil573 

19.547 

3 

1  41  34.01 

13567 

5  17    5.1 

19.511 

1    3 

1  43  31.40 

1.9069 

5  29  34.7 

19.475 

4 

1  45  38.75 

1.9666 

5  42    2.1 

19.439 

5 
6 

1  47  36.07 
1  49  33.36 

1.9551 
1.9547 

5  54  27.3 

6  6  50.3 

19.409 
19.364 

PHARKS 

OF  T] 

FIE  MOON. 

1 1 

1  51  30.63 
1  53  17.88 

IJ543 
1.9540 

6  19  11.0 
6  31  29.3 

19.395 
19.985 

9 

1  55  15.11 

1.9538 

6  43  45.2 

19.945 

d      b 

m 

.   10 

1  57  13.33 

1.9537 

6  55  58.7 

19.904 

< 

3  Full  Moon  . 

.    .Deo.      6    31    534       || 

•   11 

1  59    9.55 

1.9536 

7    8    9.7 

19.169 

< 

C   LnstQiiarte 

r  •    •    • 

.15     3    58.3 

I   13 
13 

3    1    6.76 
3    3    a97 

1J535 
1.9535 

7  20  18.1 
7  38  24.0 

19.119 
19.076 

{ 

i  New  Mooo 

.    •    . 

.    33      0    53.7 

14 

3    5    1.18 

1.9535 

7  44  27.3 

19.039 

' 

H  First  Qiiart6 

r.    .    . 

28    17    ] 

16.5 

15 
16 
17 

3    6  58.39 
3    8  55.61 
3  10  53.85 

1.9536 

7  56  27.9 

8  8  25i) 
8  20  21.1 

11.988 

ISS36 
1.8541 

11.943 
11.897 

18 

3  13  50.10 

1.9544 

8  32  13.5 

11.860 

80.     9    304 

19 

3  14  47.38 

1.9548 

8  44   ai 

11.809 

< 

C  Apogee  .    . 

•    •  I> 

90 

3  16  44.68 

1.9659 

8  55  49.8 

11,755 

< 

[   Perigee  .    . 

•    •    • 

.  33   ia4 

31 

3  18  43.00 

1.9566 

9    7  33.7 

11.707 

33 

3  30  39.35 

1J66I 

9  19  14.6 

11.657 

33 

3  33  3a74 

1J067 

9  30  52.5 

11.606 

94 

3  34  34.16 

1J573 

N.  9  42  27.3 

11JS6 
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GBBBNWIOH  MFIAN  TIME. 

LUNAB  DISTANCES. 

J 

N»m«  and  Direotioii 
of  Object. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 
of 

Diir. 

IX>' 

P.L. 
of 

Dm. 

1 

Saw 

W. 

llf  5453 

9078 

113  25  33 

9991 

Ill  55  57 

3003 

116  26    6 

3014 

Jupiter 

W. 

80  38  16 

9686 

82  14  58 

9710 

83  51  24 

9799 

85  27  35 

9739 

a  AquilsB 

W. 

68  10  4^ 

3440 

69  32    3 

3443 

70  53  31 

3438 

72  15    5 

3436 

Fomnlhaut 

W. 

32  29  50 

3318 

33  53  41 

3979 

35  18  25 

3934 

36  43  54 

3809 

Aldebaran 

E. 

66  22    9 

9835 

64  44    2 

9646 

63    6  10 

9068 

61  28  34 

MOO 

2 

Sun 

w. 

123  53  16 

3071 

125  22    1 

3089 

126  50  32 

3093 

128  18  50 

3103 

JUPITKR 

w. 

93  24  56 

9788 

94  59  42 

9796 

96  34  15 

9806 

98    8  35 

9815 

a  Aquilfe 

w. 

79    3  22 

3438 

80  24  58 

3438 

81  46  31 

3449 

83    8    0 

3447 

Foroalhaut 

w. 

43  59    5 

3104 

45  27  10 

3099 

46  55  29 

3083 

48  23  59 

3075 

Aldebaran 

E. 

53  24  15 

9793 

51  48    6 

9734 

50  12  11 

9744 

48  36  29 

9754 

Pollux 

E. 

97  37  19 

9799 

96    1  18 

9738 

94  25  29 

9748 

92  49  53 

9758 

3 

JUPITKR 

W. 

105  57  11 

9889 

107  30  18 

9871 

109    3  14 

9880 

110  35  59 

9686 

a  Aquil8B 

W. 

89  53  44 

3483 

91  14  27 

3493 

92  34  59 

3603 

93  55  20 

3514 

Fomalhaut 

W. 

55  48  14 

30S7 

57  17  16 

3056 

58  46  19 

3067 

60  15  21 

3057 

aPegasi 

W. 

42  26  49 

3799 

43  42    0 

3743 

44  58    2 

3701 

46  14  48 

3663 

Aldebaran 

E. 

40  41  21 

9804 

39    6  58 

9814 

37  32  48 

9894 

35  58  51 

3833 

Pollux 

E. 

84  55    0 

9804 

83  20  37 

9819 

81  46  25 

9891 

80  12  24 

9809 

4 

Fomalhaut 

W. 

67  40  13 

3087 

69    9    3 

3070 

70  37  49 

3073 

72    6  31 

3077 

a  Pegafii 

W. 

52  47  25 

3598 

54    7  18 

3510 

55  27  31 

3493 

56  48    3 

3479 

Aldebaran 

E. 

28  12  18 

9886 

26  39  40 

9806 

25    7  16 

9900 

23  35    8 

9991 

Pollux 

E. 

72  25    2 

9870 

70  52    5 

9878 

69  19  18 

9886 

67  46  41 

9603 

Regulus 

E. 

108  18  30 

9889 

106  45  23 

9870 

105  12  26 

98n 

103  39  38 

9884 

5 

Fomalhaut 

W. 

79  28  49 

3090 

80  57    0 

3104 

82  25    5 

3109 

83  53    4 

3114 

aPegasi 

W. 

63  34    9 

3429 

64  55  53 

3^3 

66  17  44 

3417 

67  39  41 

3414 

Pollux 

E. 

60    6    0 

9931 

58  34  20 

9938 

57    2  49 

9946 

55  31  28 

9863 

Regulus 

E. 

95  57  52 

9919 

94  25  57 

9995 

92  54  10 

9931 

91  22  31 

9839 

Saturn 

E. 

101  33  34 

9990 

100     1  41 

9997 

98  29  57 

9935 

96  58  22 

9841 

6 

Fomalhaut 

W. 

91  11  17 

3143 

92  38  34 

3149 

94    5  44 

3166 

95  32  46 

3163 

a  Pe^fii 
a  Arietia 

W. 

74  30  20 

3403 

75  52  33 

3403 

77  14  46 

3403 

78  36  59 

3404 

W. 

30  56  14 

3609 

32  16  28 

3471 

33  37  25 

3438 

34  58  59 

3406 

Pollux 

E. 

47  56  59 

9989 

46  26  as 

9997 

44  56  16 

3004 

43  26    8 

3011 

Regulus 

E. 

83  46  17 

9989 

82  15  25 

9974 

80  44  40 

9981 

79  14    3 

9966 

Saturn 

E. 

89  22  21 

9970 

87  51  31 

9076 

86  20  48 

9969 

84  50  13 

9067 

7 

Fomalhaut 

W. 

102  45  56 

3198 

104  12    8 

3904 

105  38  12 

3919 

107    4    7 

3990 

aPepisi 
a  Ai  letis 

W. 

85  27  35 

3416 

86  49  as 

3490 

88  11  27 

3494 

89  33  16 

3490 

W. 

41  53  36 

3315 

43  17  30 

44  41  38 

3993 

46    5  58 

3989 

Pollux 

E. 

35  57  50 

3059 

34  28  41 

3060 

32  59  43 

3069 

31  30  56 

307D 

Regulus 

E. 

71  42  40 

3013 

70  12  43 

3018 

68  42  53 

3093 

67  13    9 

3098 

Saturn 

E. 

77  18  55 

3014 

75  48  59 

3018 

74  19    9 

3093 

72  49  25 

3098 

8 

a  Arietis 

W. 

53    9  54 

3953 

54  35    1 

3949 

56    0  12 

3945 

57  25  28 

3919 

Aldebaran 

W. 

20  52  29 

3090 

22  20  51 

3087 

23  49  16 

3086 

25  17  43 

3086 

Regulus 

E. 

59  45  57 

3061 

58  16  47 

3056 

56  47  43 

3060 

55  18  44 

3004 

Saturn 

E. 

65  22    9 

3060 

63  52  58 

3053 

62  23  51 

3067 

60  54  49 

3060 

Mars 

E. 

107  55    9 

3967 

106  30  19 

xm 

105    5  34 

S97S 

103  40  53 

3978 

Spiea 

E. 

113  43  43 

3076 

112  15    4 

3079 

110  46  29 

3069 

109  17  58 
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GBBENWIOH  MWATf  TIHB. 

LUNAB  DI8T1NCES. 

|. 

Kui«ABdDlrMtSoo 

OfOltfMi. 

Midnight 

P.L. 

of 

DIff. 

XVh. 

P.L. 

of 

DIff. 

xvmh. 

P.L. 

of 
Difll 

XXIh. 

P.L. 
of 
Diff. 

1 

8UN 

W, 

11^56    1 

3096 

119  25'4r 

3030 

12^55    6 

3049 

122  24'  ig 

3060 

JOFITBR 

W. 

87    3  82 

9744 

88  :)9  14 

9754 

90  14  42 

9766 

91  49  56 

9775 

a  AquilflB 

W. 

73  36  42 

3433 

74  58  21 

3431 

76  20    2 

3431 

77  41  43 

3433 

Fomalhaut 

W. 

38  10    1 

3179 

39  36  40 

3153 

41    3  46 

3133 

42  31  16 

3117  1 

Aklebanm 

E. 

59  51  13 

9681 

58  14    7 

9601 

56  37  15 

9709 

55    038 

9713 

9 

Suit 

W. 

129  46  56 

3114 

131  14  49 

3194 

132  42  29 

3134 

134    9  57 

3143 

JupiTxm 

W. 

99  42  43 

98B5 

101  16  38 

9835 

102  50  21 

9844 

104  23  52 

9853 

a  Aquilas 

W. 

84  29  23 

3453 

85  50  40 

3459 

87  11  50 

3406 

88  32  52 

3475 

Fomalhaut 

W. 

49  52  39 

3000 

51  21  26 

3065 

52  50  18 

3009 

54  19  14 

3060 

Aldebanm 

E. 

47     1     1 

9764 

45  25  46 

9T75 

43  50  45 

9785 

42  15  57 

9704  i 

Pollux 

E. 

91  14  30 

9767 

89  39  19 

9777 

88    4  21 

9786 

86  29  35 

9795) 

1 

3 

JoprrKm 

W. 

112    8  33 

9606 

113  40  57 

9006 

115  13  10 

9019 

116  45  13 

9091 

a  Aquibs 

W. 

95  15  29 

3906 

96  35  24 

3638 

97  55    6 

3598 

99  14  33 

3665 

Fomalhaut 

W. 

^i  44  23 

3058 

Od  13  24 

3060 

64  42  23 

3061 

66  11  20 

3065 

aP^scaai 
AldelMran 

W. 

47  32  14 

3630 

48  50  16 

3599 

50    8  51 

3673 

51  27  55 

3640 

E. 

34  25    6 

9813 

32  51  34 

9853 

31  18  15 

9864 

29  45  10 

9874 

Pollux 

E. 

78  38  34 

9638 

77    4  55 

9846 

75  31  27 

9864 

73  58    9 

9869 

4 

Fomalhaut 

W. 

7335    9 

3081 

75    3  42 

3085 

76  32  10 

3000 

78    0  32 

3004 

aPegasi 
Aldebmn 

W. 

58    8  51 

3406 

59  29  53 

3454 

60  51     8 

3445 

62  12  34 

3437 

E. 

22    3  16 

9836 

20  31  41 

9950 

19    0  26 

9968 

17  29  33 

9988 

PoUux 

E. 

66  14  13 

9901 

64  41  55 

9000 

6:)    9  47 

9016 

61  37  49 

9094  1 

Regulus 

E. 

102    6  59 

9801 

100  34  29 

9808 

99    2    8 

9906 

97  29  56 

9019  1 

5 

Fomalhaut 

W. 

85  20  56 

3119 

86  48  42 

3196 

88  16  21 

3131 

89  43  5:} 

3138 

aPegaai 

W. 

69    1  42 

3410 

70  23  47 

3407 

71  45  56 

3406 

73    8    7 

3403 

Pollux 

E. 

54    0  16 

9960 

52  29  13 

9067 

50  58  19 

9974 

49  27  34 

9989 

Refulufl 

E. 

89  51     1 

9945 

88  19  39 

9960 

86  48  24 

9957 

85  17  17 

9969 

SATUlIf 

E. 

95  26  55 

9046 

93  55  35 

9953 

92  24  23 

9958 

90  53  18 

9065 

6 

Fomalhaut 

W. 

96  59  40 

3168 

98  26  27 

3176 

99  53    5 

3183 

101  19  a5 

3100 

aP^nsI 
aAneiia 

W. 

79  59  11 

3406 

81  21  21 

3408 

82  43  29 

3410 

84    534 

3414 

W. 

36  21    6 

3384 

37  43  41 

3363 

39    6  40 

3345 

40  29  59 

3330   > 

Pbllux 

E. 

41  56    9 

3019* 

40  26  20 

3096 

38  56  40 

3034 

37  27  10 

3043 

Regiilua 

E. 

77  43  33 

9909 

76  13  10 

9997 

74  42  53 

3009 

73  12  43 

3008 

Satotui 

E. 

83  19  44 

9003 

81  49  22 

9997 

80  19    6 

3003 

78  48  57 

3000 

7 

Fomalhaut 

W. 

108  29  52 

S8B8 

109  55  28 

3936 

111  20  54 

3945 

112  46  10 

3954 

aPecaai 
oAnetia 

W. 

90  55    0 

3434 

92  16  38 

3439 

93  38  10 

3445 

94  59  36 

3450 

W. 

47  30  29 

3876 

48  55    9 

3960 

50  19  57 

3963 

51  44  52 

3957 

Pollux 

E. 

30    2  21 

3000 

28  33  59 

3101 

27    5  51 

3114 

25  37  58 

3197 

Regulus 

E. 

65  43  31 

3033 

64  13  59 

3038 

62  44  33 

3049 

61  15  12 

3047   ' 

SATomir 

E. 

71  19  47 

3089 

69  50  14 

3037 

68  20  47 

3041 

66  51  25 

3046 

8 

aArktia 

W. 

58  50  47 

3940 

60  16    9 

3937 

61  41  34 

3936 

63    7    1 

3933 

Aldebaran 

w. 

26  46  11 

3086 

28  14  39 

3085 

29  43    7 

3086 

31  11  34 

3086 

ReguluB 

E. 

53  49  50 

3068 

52  21     1 

3079 

50  52  17 

3075 

49  23  37 

3078 

BATomn 

E. 

59  25  51 

3066 

57  56  58 

3068 

56  28    9 

3071 

54  59  24 

3074 

1 

Mam 

E. 

102  16  16 

3989 

100  51  43 

3985 

99  27  14 

3988 

98    2  48 

3900 

1 

1 

Spiea 

E. 

107  49  30 

3087 

106  21    5 

3091 

104  52  44 

3003 

103  24  26 

3006 
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XV. 


OBBENWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

Name  Mid  DireotiOB 

of  OlldMt. 

Noon. 

P.L. 

of 

Diff. 

nih. 

P.L. 

of 

Biff. 

Vlh. 

P.L. 
of 

DIff. 

IXH. 

P.L. 

of 
Diff. 

9 

a  Arietis 

W. 

el  32  31 

SiOl 

65  58    6' 

3931 

67  2^36 

3930 

eS  49  i6 

9608 

Aldeburan 

W. 

32  40    1 

3087 

34    827 

9067 

35  36  52 

9087 

37    5  17 

9088 

Regulus 

E. 

47  55     1 

3069 

46  26  30 

3086 

44  58    2 

9088 

43  1^38 
49    5    0 

9091 

Satdrn 

£. 

53  30  43 

3077 

5i    2    5 

3080 

50  33  31 

9069 

3084 

Mars 

£. 

9CJ38  25 

3S03 

95  14    5 

3996 

93  49  48 

9998 

92  25  34 

9300 

Spica 

E. 

101  56  11 

3097 

100  27  58 

3100 

98  59  48 

9101 

97  31  40 

3103 

10 

Aldebaran 

W. 

44  27  10 

3000 

45  55  32 

9000 

47  23  54 

9060 

48  52  17 

3089 

Regulus 

E. 

36    8  34 

3106 

34  40  32 

9109 

33  12  33 

9119 

31  44  38 

9114 

Satdrn 

E. 

41  43    2 

3003 

40  14  44 

9005 

38  46  28 

9006 

37  18  14 

9006 

Mars 

E. 

85  24  52 

3306 

84    0  47 

9306 

82  36  43 

9306 

81  12  39 

9306 

Spica 

E. 

90  11  28 

3100 

88  43  29 

3110 

87  15  31 

9110 

85  47  33 

3110 

11 

Aldebaran 

W. 

56  14  28 

3069 

57  43    0 

3070 

59  11  35 

9077 

60  40  13 

9074 

Saturn 

E. 

29  57  21 

3101 

28  29  13 

3101 

27    1    5 

9100 

25  32  58 

9104 

Mars 

E. 

74  12  12 

3301 

72  48    2 

3300 

71  23  50 

9998 

69  59  36 

9995 

Spica 

E. 

78  27  39 

3106 

76  59  37 

3105 

75  31  33 

9103 

74    3  27 

9101 

Sun 

E. 

ia5  40  23 

3463 

134  19  18 

3461 

132  58  10 

3456 

131  36  59 

3455 

12 

Aldebaran 

W. 

68    4  24 

3054 

69  33  30 

3049 

71    2  42 

3044 

72  32    0 

9039 

Pollux 

W. 

24  11  53 

3140 

25  39  14 

3195 

27    653 

3119 

28  34  48 

3099 

Mars 

E. 

62  57  29 

3970 

61  32  50 

3971 

60    8    5 

3966 

58  43  14 

3960 

Spica 

E. 

66  42  11 

3066 

65  13  44 

3089 

63  45  12 

3078 

62  16  35 

3073 

Sun 

E. 

124  50    6 

3434 

123  28  28 

3430 

122    6  45 

9499 

120  44  55 

3417 

13 

Aldebaran 

W. 

80    0  28 

9008 

81  30  37 

9096 

83    055 

9967 

84  31  24 

9978 

Pollux 

W. 

35  58    2 

3043 

37  27  22 

3031 

38  56  56 

3090 

40  26  44 

9009 

Mars 

E. 

51  37  10 

3990 

50  11  32 

3918 

48  45  44 

3910 

47  19  47 

3908 

Spica 

E. 

54  52    2 

3047 

53  22  47 

3041 

51  53  25 

3034 

50  23  55 

3096 

SiTN 

E. 

113  53  49 

3379 

112  31    9 

3371 

111     8  19 

3361 

109  45  18 

3351 

14 

Aldebaran 

W. 

92    6  50 

9967 

93  38  35 

9916 

95  10  34 

9904 

96  42  48 

9891 

Pollux 

W. 

47  59  21 

9040 

49  30  38 

9936 

51    2  11 

9993 

52  34    1 

9910 

Mars 

E. 

40    7  18 

3153 

38  40  13 

•3143 

37  12  55 

3131 

35  45  23 

9119 

Spica 

E. 

42  54  20 

9994 

41  24    0 

9987 

39  53  31 

9980 

38  22  53 

9973 

Sun 

E. 

102  47  14 

3996 

101  22  57 

3983 

99  58  26 

3970 

98  33  39 

9957 

15 

Pollux 

W. 

60  17  a3 

9838 

61  51  11 

9883 

63  25    9 

9807 

64  59  28 

9799 

Regulus 

W. 

24  27  47 

9873 

26    0  41 

9859 

27  34    2 

9831 

29    7  49 

9819 

Saturn 

W. 

18  45    0 

9874 

20  17  52 

9859 

21  51  12 

9831 

23  25    0 

9809 

Mars 

E. 

28  24  15 

3063 

26  55  20 

3069 

25  26  11 

3041 

23  56  49 

9090 

Sun 

E. 

91  25  40 

3183 

89  59  11 

3167 

88  32  22 

3151 

87    5  14 

9194 

10 

Pollux 

W. 

72  56  21 

9707 

74  32  51 

9690 

76    9  44 

9679 

77  47    1 

9664 

Regulus 

W. 

:J7    3    0 

9716 

38  39  18 

9696 

40  16    1 

9678 

41  53  10 

96S9 

Saturn 

W. 

31  20  38 

9711 

32  57    3 

9699 

34  33  53 

9673 

36  11    9 

9659 

Sun 

E. 

79  44  20 

3045 

78  15    3 

3096 

76  45  23 

3007 

75  15  19 

9989 

17 

Pollux 

W. 

85  59  39 

9561 

87  39  27 

9549 

89  19  42 

9993 

91    0  23 

9504 

Regulus 

W. 

50    5  29 

9561 

51  45  17 

9549 

53  25  82 

9599 

55    6  14 

9509 

Saturn 

W. 

44  24    6 

9556 

46    4     1 

9536 

47  44  24 

9517 

49  25  14 

9497 

Sun 

E. 

67  38  52 

9888 

66    6  18 

9867 

64  33  17 

9847 

62  59  50 

9887 

xvx 
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OBBBlilWIOH  MEAK  UMB. 

LUNAB  DISTANCES. 

y 

KMMMdDiraetlaB 
ofOltfMl. 

Midnight. 

P.L. 

of 

Die 

XVk^ 

P.L. 
of 

DUt 

xvm^ 

P.L. 
of 
Dlfll 

XXIh. 

P.L. 
of 

ma. 

3993 

aArratit 

W. 

70  l4  4& 

SHT 

7f40'3S 

9006 

73  6  a 

3996 

7l3f42 

Aldehann 

W. 

38  33  41 

3060 

40    3    4 

3006 

41  30  36 

3690 

43  58  48 

30W 

Regulus 

B. 

42    1  18 

3006 

40  33    3 

3007 

39    4  49 

3101 

37  36  40 

3103 

Saturn 

E. 

47  36  31 

30S7 

46    8    5 

3080 

44  39  43 

3001 

43  11  31 

3069 

Mars 

E. 

91     1  23 

3301 

89  37  13 

3303 

88  13    4 

3304 

86  48  57 

3306 

SpiCR 

E. 

96    334 

310ft 

94  35  30 

3106 

93    738 

3107 

91  39  37 

3100 

10 

AldebRran 

W. 

50  30  40 

3068 

51  49    4 

3087 

53  17  30 

3066 

54  45  58 

3083 

Refulnt 

£. 

30  16  46 

3118 

38  48  58 

3191 

37  31  14 

3194 

35  53  34 

3199 

Saturh 

E. 

35  50    3 

3060 

34  31  51 

3006 

33  53  40 

3100 

31  35  30 

3101 

Mars 

E. 

79  48  35 

3306 

78  34  31 

3306 

77    036 

3306 

75  36  30 

3303 

BpicR 

E. 

84  19  35 

3110 

83  51  37 

3110 

81  33  39 

3109 

79  55  40 

3107 

11 

AJdeb^ran 

W. 

63    8  54 

3071 

63  37  39 

3067 

65    639 

3063 

66  35  34 

3066 

Satorh 

E. 

34    4  53 

SlOft 

33  36  50 

3107 

31    8  49 

3110 

19  40  51 

3114 

Mars 

E. 

68  35  19 

3000 

67  10  58 

9088 

65  46  33 

3964 

64  33    3 

3981 

Spica 

E. 

73  35  18 

3008 

71    7    6 

3006 

69  38  51 

3063 

68  10  33 

3006 

Suif 

E. 

130  15  45 

3496 

138  54  37 

9448 

137  33    5 

3444 

126  11  38 

3430 

13 

AldebRran 

W. 

74    1  35 

3036 

75  30  58 

3006 

77    039 

3618 

78  30  29 

3011 

Pollux 

W. 

30    3  59 

3067 

31  31  34 

3670 

33    0    3 

3066 

34  38  56 

3054 

Mars 

E. 

57  18  16 

3064 

55  53  11 

3648 

54  37  59 

3949 

53    3  39 

3934 

Spicm 

E. 

60  47  53 

3060 

59  19    5 

3064 

57  50  11 

3068 

56  31  10 

3069 

SVK 

E. 

119  33  58 

3410 

118    0  53 

3403 

116  38  40 

3306 

115  16  19 

3388 

13 

AJd^-bRran 

W. 

86    3    4 

9000 

87  38  56 

9968 

89    4    1 

9948 

90  35  19 

9036 

Pollux 

W. 

41  56  46 

9007 

4337    3 

9986 

44  57  34 

9973 

46  38  20 

9069 

Mars 

E. 

45  53  40 

3103 

44  27  33 

3183 

43    053 

3173 

41  34  11 

3163 

Spica 

E. 

48  54  17 

3090 

47  34  31 

3014 

45  54  36 

3007 

44  34  33 

3001 

Sirif 

E. 

108  33    6 

3341 

106  58  43 

3331 

105  35    6 

3319 

104  11  17 

3307 

14 

AkfobRran 

W. 

98  15  18 

9679 

99  48    4 

9866 

101  31    7 

9869 

103  54  37 

9836 

Pollux 

W. 

54    6    7 

9806 

55  38  31 

9680 

57  11  13 

9867 

58  44  14 

9663 

J  Mam 

E. 

34  17  37 

3100 

33  49  38 

3067 

31  31  35 

3066 

39  53  57 

3073 

Sp'ica 

E. 

36  53    7 

9968 

35  31  14 

9069 

33  50  14 

9968 

33  19    8 

9064 

Sim 

E. 

97    837 

3943 

95  43  19 

3990 

94  17  44 

3914 

93  51  51 

3196 

15 

Pollux 

W. 

6634    7 

9776 

68    9    7 

9756 

69  44  29 

9741 

71  30  14 

9795 

ReguliM 

W. 

30  43    1 

9793 

83  16  38 

9n4 

33  51  40 

9716 

35  37    7 

9736 

Saturit 

W. 

34  59  16 

9780 

36  33  58 

9769 

28    9    6 

9780 

39  44  39 

9731 

Mars 

E. 

33  37  14 

3090 

30  57  28 

3014 

19  37  33 

3606 

17  57  31 

3007 

Sun 

E. 

85  37  46 

3117 

84    957 

3060 

83  41  46 

3089 

81  13  14 

3064 

16 

Pollux 

W. 

79  34  43 

9630 

81    3  49 

9618 

83  41  30 

9506 

84  30  17 

9580 

R«gulu8 

W. 

43  30  45 

9040 

45    8  46 

9600 

46  47  14 

9601 

48  36    8 

9581 

Satukit 

W. 

37  48  53 

9634 

39  37     1 

9616 

41    5  36 

9506 

43  44  38 

9576 

1  Strif 

E. 

73  44  53 

9060 

73  14    0 

9049 

70  43  43 

9999 

69  11    0 

9906 

17 

Pollux 

W. 

93  41  30 

9486 

94  33    4 

9466 

96    5    5 

9447 

97  47  33 

9400 

Reftiliu 

W. 

56  47  33 

9483 

5839    0 

9463 

60  11    5 

9443 

61  53  38 

9494 

Batvri* 

W. 

51    6  32 

947? 

53  48  17 

9466 

54  30  30 

9436 

56  13  11 

9418 

tSim 

R. 

61  35  57 

59  51  37 

9786 

58  16  50 

9764 

56  41  35 

9744 
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GBBBNWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

Name  Mid  DirMtloD 
of  Olifeot 

Noon. 

P.L. 
of 

DIff. 

IIP». 

P.JL 
of 
Biff. 

VPu 

P.L. 

of 

Dlfll 

IXh. 

P.L. 
of 
DIff. 

18 

Regulus 
Saturn 

Son 

W. 
W. 
E. 

63  3636' 
57  56  20 
55    5  53 

MOS 
8398 
S793 

65  20    § 
59  39  57 
53  29  44 

9986 

9370 
9708 

67^    4    2 
61  24    2 
51  53    7 

9366 

9350 
9688 

68  48  26 
63    835 
50  16    3 

9346 
9341 

9861 

19 

Regultis 
Saturn 

Mars 

Sun 

W. 
W. 
W. 
W. 

E. 

77  37  17 
71  58  10 
24  20  36 
23  10    2 
42    3  54 

9954 
9948 
9433 
9475 
9583 

79  24  24 
73  45  26 
26    3  24 
24  51  51 
40  24    8 

9937 
9931 
9399 
9450 
9544 

81  11  57 
75  33    8 
27  47  10 
26  34  15 
39  43  56 

9990 

9913 
9358 

8496 
9886 

82  59  55 
77  21  16 
29  31  48 
28  17  12 
37    3  19 

9903 
9196 
9394 
9406 
9508 

20 

Saturn 

Spica 
AIars 

Sun 

W. 
W. 

w. 

E. 

86  28    6 
38  25  28 
36  59  13 
28  34    9 

9118 
9198 
9311 
9495 

88  18  37 
40  13  58 
38  44  57 
26  51  10 

9104 
9178 
9994 
9410 

90    930 
42    2  59 
40  31     5 
25    7  49 

9000 
9150 
9979 
8385 

92    0  44 
43  52  28 
42  17  35 
23  24    7 

9078 
9149 
9964 
9389 

24 

Sun 

a  Pegasi 
aArietis 

W. 
E. 
E. 

27  51  50 
54  51  50 
95  45  53 

9397 
9899 
9184 

29  37  10 
53  15    0 
93  56  31 

9337 
9735 
9179 

3!  22  15 
51  39    7 
92    7  22 

S348 

8789 
8189 

33    7    4 
50    4  16 
90  18  28 

9360 
9635 

9193 

25 

Sun 

a  Ariedfl 
Aldebaran 

W. 
E. 
E. 

41  46  40 

81  18  26 

112    7    7 

9497 
9980 
9195 

43  29  36 
79  31  28 
110  16  46 

9449 
9975 
9139 

45  12  11 

77  44  52 

108  26  46 

8458 

9991 
9163 

46  54  24 
75  58  40 
106  37    8 

9473 
9300 

9168 

26 

Sun 

a  Arietis 
Aldebarau 

W. 

E. 
E. 

55  19  45 
67  14  15 
97  34  38 

9558 
9405 
9948 

56  59  38 
65  30  47 
95  47  19 

9578 
9498 
9969 

58  39    6 
63  47  50 
94    0  24 

8584 
9448 
9979 

60  18    9 
^    524 
92  13  54 

9619 
9479 
9996 

27 

Sun 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

68  27  11 
53  41  36 
83  27  39 

9705 
9598 
9389 

70    3  44 
52    2  38 
81  43  39 

9794 
9686 
9401 

7!  39  52 
50  24  18 
80    0    5 

9743 
9666 

9417 

73  15  35 
48  46  37 
78  16  55 

9761 
9685 
9435 

28 

Son 

Fomalhaut 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

81    8    3 
29  36  49 
40  49    7 
69  47  16 

9854 
3348 
9865 
9591 

82  41  21 
31    0    7 
39  16    3 
68    632 

9673 
3986 
9907 
9538 

84  14  15 
32  24  35 
37  43  53 
66  26  12 

9881 
3936 
9954 
9556 

85  46  46 
33  50    2 
36  12  42 
64  46  16 

9968 
3194 
3004 

9579 

29 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

93  23  47 

41     6  57 

56  32  13 

100  45  35 

9994 

3080 
9653 
9659 

94  54    7 
42  35  31 
54  54  30 
99    8    0 

3010 
3060 

9660 
9675 

96  24    7 
44    4  19 
53  17    8 

97  30  4(1 

3097 
3000 
9684 
9889 

97  53  46 
45  33  18 
51  40    6 
95  53  52 

3043 
3063 
8689 

9704 

30 

Sun 

Fomalhaut 
a  Pegasi 
Aldebaran 
Pollux 

W. 
W. 
W. 
E. 
E. 

105  17  17 
52  .59  27 
40    9  14 
43  39  55 
87  ,54    4 

3118 
3046 
3800 

9ni 

9T79 

106  45    5 
54  28  43 

41  22  44 

42  4  49 
86  19    0 

3139 
3047 
3833 
9785 
9785 

108  12  36 
55  57  57 
42  37  12 
40  30    1 
84  44  13 

3145 
3050 
3783 
9789 
9798 

109  39  51 
57  27    8 
43  52  32 
38  55  32 
83    9  43 

3IS8 
3069 
3740 
9613 
9811 

31 

Sun 

Fomalhaut 
a  Pegasi 
AldeWan 
Pollux 

W. 
W. 
W. 
E. 
E. 

116  52  11 
64  51  58 
50  19    5 
31     7  24 
75  21    6 

3990 
3073 
3588 
9877 
9868 

118  17  56 
66  20  40 
51  37  55 
29  34  36 
73  48    6 

3939 
3070 
3585 
9801 
9870 

119  43  27 
67  49  15 
52  57    7 
28    2    6 
72  15  20 

8943 
3085 
3548 

88D0 

121    8  45 

69  17  43 
54  16  38 
26  29  52 

70  42  48 

3953 
3080 

3539 
9818 
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QRFiBl^WIOH  MBAK  TIME. 

LUNAB  DISTANCES. 

18 

N*in«aiid  DinettoD 
of  Ol^eet. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 
of 
Diff. 

xvnih 

P.L. 
of 
Die 

XXIh. 

P.L. 

of 
Dlff. 

RegiillM 

W. 

70  33  18 

8398 

7^18  3^^' 

9300 

7l    423 

9900 

75  50  37 

9979 

Saturn 

W. 

64  53  35 

03» 

6639    2 

9303 

68  24  57 

9964 

70  11  20 

9906 

Soif 

E. 

48  38  31 

9M1 

47    0  32 

9691 

45  22    6 

9601 

43  43  13 

9563 

19 

Regulus 

W. 

84  46  18 

9166 

86^37    6 

9170 

88  26  19 

9155 

90  15  55 

9140 

Saturii 

W. 

79    9  50 

9179 

80  58  49 

9163 

82  48  12 

9148 

84  37  58 

9134 

as 

W. 

31  17  12 

9995 

33    3  19 

9968 

34  50    6 

9943 

36  37  30 

9990 

W. 

30    039 

9384 

31  44  36 

9365 

;«29     1 

9346 

35  13  54 

9328 

Son 

E. 

35  99  18 

9491 

33  40  52 

9473 

31  59    1 

9456 

30  16  46 

9441 

90 

Saturh 

W. 

93  52  17 

9066 

95  44    9 

9054 

97  36  19 

9049 

99  28  47 

9033 

Spica 
Mars 

W. 

45  42  23 

9196 

47  32  43 

9110 

49  23  27 

9006 

51   14  32 

9063 

W. 

44    4  97 

9950 

45  51  40 

9937 

47  39  12 

9995 

49  27    2 

9914 

Sim 

E. 

91  40    6 

9368 

19  55  46 

9357 

18  11    9 

8345 

16  26  15 

9333 

94 

SOK 

W. 

34  51  36 

9373 

36  35  50 

9365 

38  19  46 

9396 

40    3  23 

9419 

aAnetifi 

E. 

48  30  33 

9803 

46  58    5 

9056 

45  26  59 

3096 

43  57  21 

3106 

E. 

88  29  50 

9904 

86  41  29 

9917 

84  53  27 

9931 

83    5  46 

9945 

35 

Son 

W. 

48  36  15 

9489 

50  17  43 

9507 

51  58  47 

9593 

53  39  28 

9540 

aArietis 

E. 

74  12  53 

9396 

72  27  32 

9345 

70  42  38 

9364 

68  58  12 

9364 

Aldebaran 

E. 

104  47  52 

9189 

102  58  58 

9198 

101  10  28 

9914 

99  22  21 

9930 

96 

8l7N 

W. 

61  56  48 

9630 

63  35    2 

9640 

65  12  50 

9668 

66  50  13 

9687 

aArietit 

E. 

60  23  31 

9495 

58  42  11 

9510 

57     1  24 

9544 

55  21   12 

9570 

Aldebaran 

E. 

90  27  49 

9313 

88  42    9 

9331 

86  56  54 

9348 

85  12    4 

9365 

27 

Sun 

W. 

74  50  SI 

9780 

76  25  48 

9700 

78    0  17 

9816 

79  34  22 

9636 

aArietis 

E. 

47    9  37 

9717 

45  33  20 

9751 

43  57  48 

9787 

42  23    3 

9695 

Atdebaren 

E. 

76  34  10 

3453 

74  51  50 

9470 

73    9  54 

9487 

71  28  23 

9504 

98 

Strif 

W. 

87  18  54 

9996 

88  50  40 

9043 

90  22    4 

9061 

91  53    6 

9on 

Foinalbaut 

W. 

35  16  18 

3160 

36  43  15 

3133 

38  10  44 

3111 

39  38  40 

3004 

aArietis 

E. 

34  42  34 

3050 

33  13  34 

3110 

31  45  48 

3186 

30  19  22 

3900  , 

Aldebaran 

E. 

63    643 

9568 

61  27  32 

9605 

59  48  44 

9091 

58  10  18 

96^7  1 

1 

99 

Son 

W. 

99  23    6 

3068 

100  52    7 

3073 

102  20  49 

3060 

103  49  12 

3104   1 

Fomalhaat 

W. 

47    2  25 

3049 

48  31  37 

3047 

50    0  52 

3045 

51  30    9 

3044   ' 

Aldebfiran 

E. 

50    3  25 

9714 

48  27    4 

9790 

46  51    2 

9743 

45  15  19 

9757   , 

Pollux 

E. 

94  17  17 

9718 

92  41     1 

9739 

91     5    4 

9746 

89  29  25 

976o! 

30 

Son 

W. 

111    6  49 

3173 

112  33  31 

3184 

113  59  59 

3197 

115  26  12 

«no' 
3900  , 

Fomalhaut 

W. 

58  56  16 

3056 

60  25  19 

3060 

61  54  17 

3065 

63  23  10 

3060 

aPegani 

W. 

45    8  37 

3701 

46  25  23 

3666 

47  42  46 

3636 

49    0  41 

3610 

Aldebaran 

E. 

37  21  21 

9806 

a5  47  27 

9638 

34  13  49 

9859 

32  40  28 

9665 

Pollux 

E. 

81  35  29 

9693 

80    1  31 

9835 

78  27  48 

9846 

76  54  20 

9857 

91 

Sun 

W. 

192  33  51 

3964 

123  58  45 

3974 

125  23  27 

3984 

126  47  57 

3994 

Fomalhaut 

W. 

70  46    5 

3006 

72  14  20 

3101 

73  42  28 

3107 

75  10  29 

3113 

aPegaai 

W. 

55  36  27 

3516 

56  56  33 

3605 

58  16  52 

3404 

59  37  23 

3464 

Aldebaran 

E. 

24  57  57 

9039 

23  26  19 

9046 

21  54  59 

9069 

20  23  59 

9960 

Pollux 

E. 

69  10  29 

9000 

67  38  22 

9010 

66    627 

9098 

64  34  44 

9097 
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MERCURY,    1889. 


GREENWICH  MEAN  TIMB. 

JANUAET. 

FEBRUARY. 

4S 

1 

1 

Am»areiit 
Ascension. 

Noon. 

Var.of 

RA. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Pnaaage. 

1^ 
1 

^ISSTt"^ 

Aecension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Declination. 

Var.of 
Ded. 
fori 

Hoar. 

Meridiau 
PB«page. 

Noon. 

Noon. 

Noim. 

Noon. 

Noon. 

Noon, 

iwOOK. 

h    m     8 
18  59  37.02 

B 

+17.834 

O         1         II 

-24  41     1.3 

+17.99 

h    m 
0  14.3 

1 

h    m     B 
22  10  59.17 

B 

+  6.309 

-10  22'l8!8 

+78.36 

h    m 
1  23.3 

2 

19    6  45.32 

17.8M 

24  33    5.6 

91.73 

0  17.5 

2 

22  13  13.27 

4.850 

9  52  17.3 

71.58 

1  21.6 

3 

19  13  54.07 

17.871 

24  23  38.0 

95.58 

0  20.8 

3 

22  14  51.25 

3.300 

9  25  11.8 

63.69 

1  19.3 

4 

19  21    3.08 

17.878 

24  12  37.8 

99.45 

0  24.0 

4 

22  1551,12 

1.679 

9    128.3 

54.77 

1  16.3 

5 

19  28  12.17 

17.878 

24    0    4.1 

33.36 

0  27.2 

«5 

22  16  11.47 

+  0.010 

8  4130.4 

44.90 

1  12.7 

6 

19  35  21.13 

+17.868 

-23  45  56.3 

+37.99 

0  30.4 

6 

22  15  51.49 

-  1.675 

-8  25  39.4 

+34.93 

1    8.4 

7 

19  42  29.73 

17.8« 

23  30  14.2 

41.93 

0  33.6 

7 

22  14  51.23 

3.340 

8  14  12.0 

99.97 

1    3.4 

8 

19  49  37.73 

17.817 

23  12  57.2 

46.18 

0  36.8 

8 

22  13  11.67 

4.949 

8   7  19.7 

+11.36 

0  57.8 

9 

19  56  44.86 

17.775 

22  54    5.3 

49.14 

0  40.0 

9 

22  10  54.85 

6.437 

8   5   7.4 

-0.39 

0  51.6 

10 

20    3  50.84 

17.790 

22  33  38.5 

53.09 

0  43.2 

10 

22    8    3.91 

7.779 

8    7  33.3 

11.76 

0  44.8 

11 

20  10  55.33 

+17.651 

-22  1 1  37.0 

+57.03 

0  46.3 

11 

22   4  43.02 

-8.995 

-  8  14  27.5 

-99.69 

0  37.5 

12 

20  17  57.98 

17.566 

2148    1.4 

60.04 

0  49.4 

12 

22    0  57.39 

9.835 

8  25 .32.3 

39.61 

0  29.9 

13 

20  24  58.36 

17.463 

21  22  52.6 

64.80 

0  52.4 

13 

21  56  53.03 

10.484 

8  40  23.3 

41.41 

0  21.9 

14 

20  31  56.03 

17.839 

20  56  11.6 

68.60 

0  55.4 

14 

21  52  36.43 

10.859 

8  58  29.1 

48.83 

0  13.7 

15 

20  38  50.47 

17.193 

20  28   0.5 

79.31 

0  58.4 

15 

21  48  14.41 

10.936 

9  19  14.9 

54.71 

J  0     6.5 
}»   67. S 

16 

20  4541.10 

+17.091 

-19  58  21.6 

+75.99 

1    1.4 

16 

21  43  53.68 

-10.747 

-9  42   2.4 

-58.96 

23  49.1 

17 

20  52  27.26 

16.890 

19  27  17.6 

79.89 

1    4.2 

17 

21  39  40.58 

10.305 

10    6  13.3 

61.67 

2341.2 

IB 

20  59    8.19 

16  585 

18  54  52.0 

89.70 

1    6.9 

18 

21  35  40.82 

9.649 

10  31  10.6 

69.86 

23  33.6 

19 

21    5  43.04 

16.319 

18  21    9.5 

85.80 

1    9.6 

19 

21  31  59.26 

8.794 

10  56  19.9 

69.70 

23  26.4 

20 

21  12  10.83 

15.996 

17  46  15.6 

88.64 

1  12.1 

20 

21  28  39.86 

7.808 

11  21  11.1 

61.38 

23  19.6 

21 

21  18  30.43 

+15.699 

-17  10  17.2 

+91.17 

1  H.5 

21 

21  25  45.60 

-6.705 

-11  45  18.3 

-60.07 

23  13.2 

22 

21  24  40.59 

15.907 

16  33  22.1 

93.34 

1  16.7 

22 

21  23  18.55 

5.540 

12   8  20.1 

55.97 

23    7.3 

23 

21  30  39.88 

14.799 

15  55  39.8 

95.10 

1  18.7 

23 

21  21  19.95 

4.340 

12  29  59.9 

58.96 

23    1.8 

24 

21  36  26.70 

14.167 

15  17  21.5 

96  35 

120.5 

24 

21  19  50.29 

3.139 

12  50    4.9 

48.10 

22  56.9 

25 

21  41  59.25 

13.539 

14  38  40.1 

97.01 

1  22.1 

25 

21  18  49.49 

1.939 

13   8  26.1 

43.68 

22  52.4 

26 

21  47  15.54 

+19.810 

-13  59  50.6 

+97.00 

123.5 

26 

21  18  16.96 

-0.778 

-13  24  56.9 

-38.93 

22  48.3 

27 

21  52  13.39 

11.990 

13  21  10.2 

90.94 

124.5 

27 

21  18  11.78 

+  0.338 

13  39  3.3.6 

34.19 

22  44.7 

28 

21  56  50.45 

11.076 

12  42  57.9 

94.64 

1  25.1 

28 

21  18  32.78 

1.409 

13  52  14.0 

99.95 

2241.5 

29 

22    1    4.20 

10.051 

12   5  34.7 

99.19 

1  25.4 

29 

21  19  18.64 

9.409 

14    2  57.3 

94.37 

22  38.7 

30 

22    4  52.02 

8.915 

1 1  29  23.8 

88.61 

125.2 

30 

21  20  27.93 

3.355 

14  11  43.9 

19.59 

22  36.3 

31 

22   8  11.23 

+  7.667 

-10  54  49.9 

+84.04 

1  24.5 

31 

21  21  59.17 

+  4.938 

-14  18  34.7 

-14.79 

22  34.2 

32 

22  10  69.17 

+  6.309 

-10  22  18.8 

+78.36 

1  23.3 

32 

21  23  50.89 

+  5.009 

-14  23  31.2 

-10.00 

22  32.4 

Day  of  the  Month. 

1st. 

6th. 

11th. 

16tl 

1.  21at) 

Nlih. 

Slat 

Day  of  the  Month. 

5th. 

10th. 

15th. 

90tb. 

95th. 

Semidiameter  .  . 
Hor.Parallai    .  . 

2:'3 

6J2 

2:'4 
6.3 

6.6 

23 
6,S 

J    2'i 
)    7.5 

sri 

8.3 

i6 
9.5 

Ho 

oaidiameter. 
r.  Parallai . 

.   11.1 

4:8 

12.8 

13.8 

13.6 

^8 
12.8 

MERCORY,    1889. 
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OBBE^WIOH  MEAK  TIME. 

MARCH. 

APRIL. 

1 

'8 

Ancfniiion. 

V»r.  of  1 

IL  A.   1     ApnwDt 
for  1    t  Doollnation. 
Hoar.  , 

V»r.of 
D«cl. 
fori 

Hour. 

Meridiao 

PUMKO. 

i 

Ascenffioii. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
DeollnatioD. 

Var.of 
D«el. 
fori 
Honr. 

MeridiMi 
PmaMM^. 

Ko<m. 

Noon. 

Noon 

Noon. 

1 

Noon. 

Noon, 

No 

o 
-  55( 

on. 

Nown. 
+  99.30 

h~n7" 
2251.1 

] 

h    m     • 
91  19  18.64 

•l-ft.400 

O        t        It 

-14    2  57.3 

-94.37 

h    m 
22  38.7 

1 

h    m     a 
23  29  22.70 

• 
+14.640 

1     II 
S41.2 

9 

91  90  27.93 

3.966 

14  1143.9 

19.59 

22  36.3 

2 

23  35  16.09 

14.809 

5  19  11.5 

05.16 

22  5.3.1 

3 

9iai5!M7 

4.938 

14  18  34.7 

14.79 

22  34.2 

3 

23  41  13.57 

14.981 

4  40  33.7 

97.98 

22  55.2 

4 

91  23  30.89 

5.068 

14  23  31.2 

10.00 

22  32.4 

4 

23  47  15.20 

15.156 

4    0  48.9 

100.75 

22  57.3 

6 

9126    1.66 

5.897 

14  26  35.4 

5.36 

22  30.9 

5 

23  53  21.07 

15.934 

3  19  58.2 

103.47 

22  59.6 

6 

9128  30.13 

4C.536 

-14  27  49.3 

-0.81 

22  29.7 

6 

23  59  31.27 

+15.516 

-  2 .38   3.0 

+106.19 

23    1.9 

7 

21  31  14.97 

7.199 

14  27  15.0 

+  3.65 

22  28.8 

7 

0    5  45.90 

15.704 

1  55    4.7 

106.79 

23   4.3 

8 

21  34  14.94 

7.796 

14  24  54.8 

8.09 

22  28.1 

8 

0  12    5.13 

15.809 

111    4.8 

111.96 

23    6.7 

9 

21  37  28.90 

8.3S6 

14  20  50.8 

19.30 

22  27.5 

9 

0  18  29.10 

16.100 

-  0  26    4.9 

113.79 

93   9.2 

10 

21  40  55.78 

6.875 

14  15    5.1 

16.40 

22  27.2 

10 

0  24  57.97 

16.306 

+  0  19  53.2 

116.11 

23  11.9 

II 

21  44  34.60 

•1- 9.353 

-14    7  39.8 

4-90.60 

22  27.1 

11 

0  31  31.94 

+16.584 

+  1    6  47.5 

+118.40 

23  14.6 

19 

21  48  24.44 

9.795 

13  58  37.0 

94.69 

22  27.2 

12 

038  11.18 

16.748 

154  35.8 

190.60 

23  17.4 

13 

9152  24.49 

10.903 

13  47  58.6 

98.57 

22  27.4 

13 

0  44  55.91 

16.981 

2  43  15.6 

199.60 

23  20.3 

14 

21  56  33.98 

10.568 

13  35  46.3 

99.44 

22  27.7 

14 

0  51  46.33 

17.399 

3  32  44.0 

194.65 

23  23.3 

15 

92   0  52.21 

10.833 

13  22    1.9 

36.95 

22  28.2 

15 

0  58  42.64 

17.479 

4  22  57.7 

196.47 

23  26.4 

16 

92   5  18.56 

•I-I1.959 

-13    6  47.0 

+39.98 

22  28.8 

16 

1    5  45.04 

+17.799 

+  5  13  53.2 

+196.13 

23  29.6 

17 

22   9  52.45 

11.509 

12  50    3.3 

43.65 

22  29.6 

17 

1  12  5,3.70 

17.904 

6   5  26.3 

199.58 

23  32.9 

18 

29  14  33.38 

11.646 

12  31  52.4 

47.95 

22  30.4 

18 

1  20    8.81 

18.966 

6  57  31.9 

130.84 

23  36.3 

19 

2219  20.89 

19.111 

12  12  15.7 

50.80 

22  31.4 

19 

1  27  30.48 

18.541 

7  50    4.6 

131.85 

23  39.9 

90 

92  24  14.56 

19.369 

11  51  14.5 

54.99 

22  32.4 

20 

134  58.79 

18.819 

8  42  58.4 

139.59 

23  43.5 

91 

2229  14.02 

4-19.504 

-1128  50.0 

-^57.73 

22  33.5 

21 

1  42  33.79 

+19.098 

+  9  36   6.4 

+133.09 

23  47.3 

99 

22  34  18.95 

19.616 

II    5    3.7 

61.11 

22  34.8 

22 

1  50  15.46 

19.374 

10  29  20.5 

133.10 

23  51.2 

93 

92  39  29.06 

13.006 

10  39  56.9 

64.44 

22  36.1 

23 

158    3.67 

19.643 

1122  32.1 

139.80 

23  55.1 

94 

92  44  44.11 

13.996 

10  13  30.8 

67.79 

22  37.5 

24 

2    5  58.22 

19.901 

12  15  31.5 

139.06 

23  59.2 

96 

92  50   3.87 

13.416 

9  45  46.5 

70.96 

22  38.9 

25 

2  13  58.78 

90.143 

13    8    8.4 

130.91 

96 

22.55  28.16 

•I-13.604 

-9  16  45.1 

+74.16 

22  40.4 

26 

2  22    4.94 

+90*366 

+14    0  11.5 

+199.96 

0    3.4 

97 

93   0  56.83 

13.784 

8  46  27.8 

77.99 

22  42.0 

27 

2  30  16.15 

90.563 

14  5129.1 

197.11 

0    7.7 

98 

23    6  29.76 

13.960 

8  14  55.8 

80.38 

22  43.7 

28 

2  38  31.73 

90.799 

15  41  48.7 

194.44 

0  12.0 

99 

93  12   6.87 

14.130 

7  42  10.0 

83.43 

22  45.5 

29 

2  46  50.85 

90.858 

16  30.57.8 

191.94 

0  16.4 

30 

93  17  48.09 

14.308 

7    8  11.6 

86.43 

22  47.3 

30 

2  55  12.60 

90.047 

17  18  43.9 

117.58 

0  20.8' 

31    93  93  33.37 

+14.471 

-6  33    1.6 

+80.39 

22  49.2 

31 

3    3  35.94 

+90.990 

+18    4  54.7 

+113.30 

0  25.2 

39   93  3»  29.70 

1 

+14.640 

—  55641.2 

+99.30 

22  51.1 

32 

3  11  59.75 

+90.965 

+18  49  18.6 

+108.69 

0  29.7 

Itejof  iheHoiitli. 

9d. 

7th. 

19th. 

17th. 

Ha 

9.0 

99d. 

3il 

8.4 

97th. 

d:o 

7.9 

Day  of  tho  Month. 

let. 

It 

7.S 

•th. 

1     2.7 
7J2 

Uth. 

6.9 

16th. 
6.7 

Slut. 
6.6 

tt6t»u 

2;5| 
6.7. 

1 

Hot.  Parmllax    .  . 

1     ^.0 
>    10.6 

9.7 

S«inidiaineter   .  . 
Hor.  Parallax    .  . 

Tkt  dcD  -^^  pt«Ax«d  to  tbo  hoarlj  ohiuige  of  deolinaUoii  indiontM 

that  north  deolinationa  are  incnaaiog  and  Month  decUna-  1 

j 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Deolkation. 

Var.of 
Deol. 
ibrl 
Hour. 

Meridian 
PMsage. 

1 

1 

Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 

Var.of 
Deel. 
fori 
Honr. 

Meridlso 
Psaaage. 

Jfoon. 

JVoon. 

Noon. 

Koon. 

Noon. 

Noon. 

Noon. 

ifoen. 

1 

h    m     B 
3    3  35.94 

s 
4«).990 

O        1        II 

+18   4  54.7 

+118.30 

b    m 
0  25.2 

1 

h    m     s 
6    7  57.05 

s 

+4.516 

0     /     // 
+24  10  19.5 

II 
-83.04 

h    m 
127.2 

2 

3  11  59.75 

90.086 

18  49  18.6 

106.69 

0  29.7 

2 

6    9  3.5.30 

3.671 

23  56  44.3 

34.86 

1  24.9 

3 

3  20  22.83 

90.030 !     19  3145.0 

103.51 

0  34.2 

3 

6  10  53.21 

9.899 

23  42  27.8 

36.48 

122.2 

4 

3  28  43.97 

90.893 

20  12    4.2 

06.03 

0  38.6 

4 

6  1 1  50.74 

1.073 

23  27  34.7 

37.01 

1  19.2 

5 

3  37   i.ai 

90.664 

20  50    8.2 

09.96 

0  43.0 

5 

6  12  27.95 

1.198 

23  12   9.9 

30.19 

1  15.9 

6 

3  45  15.42 

•1^.454 

+21  25  50.5 

+  86.93 

0  47.3 

6 

6  12  45.00 

+0.906 

+22  56  18.5 

-40.18 

1  18.2 

7 

3  53  23.32 

90.196 

2159    5.7 

80.09 

0  51.5 

7 

6  12  42.23 

-0.589 

22  40    5.4 

40.09 

1    8.2 

8 

4    1  24.45 

10.891 

22  29  50.3 

73.60 

0  55.5 

8 

6  12  20.12 

1.316 

22  23  36.0 

41.40 

1    3.9 

9 

4    9  17.74 

10.549 

22  58   2.6 

67.33 

0  59.5 

9 

6  1 1  39.34 

9.077 

22   6  55.8 

41.89 

0  59.3 

10 

4  17   2.17 

19.1M 

23  23  42.0 

60.06 

1    3.3 

10 

6  10  40.76 

9.798 

21  50  10.7 

41.00 

0  54.4 

11 

4  24.36.82 

+18.798 

+23  46  49.0 

+  54.64 

1    6.9 

11 

6   9  25.44 

-3.470 

+21  33  26.7 

-41.79 

0  49.9 

12 

4  32    0.83 

18.968 

24    7  25.5 

48.49 

1  10.4 

12 

6    7  54.68 

4.088 

21  16  50.3 

41.97 

0  43.7 

13 

4  39  13.41 

17.776 

24  25  34.2 

49.33 

1  13.6 

13 

6    6  10.02 

4.698 

21    0  28.0 

40  JM 

o:;8.o 

14 

4  40  13.85 

17.956 

24  41  18.8 

36.41 

1  16.7 

14 

6    4  1.3.14 

5.006 

20  44  27.0 

30.50 

0  32.1 

15 

4  53    1.50 

16.711 

24  54  43.2 

30.66 

1  19.6 

15 

6   2    6.01 

5.483 

20  28  54.5 

38.15 

0  26.0 

16 

4  59  35.76 

+16.140 

+25    5  52.2 

+  95.19 

122.2 

16 

5  59  50.71 

-«.777 

+20  13  58.1 

-36.40 

0  20.0 

17 

5   5  56.05 

15.547 

25  14  50.8 

lOJO 

124.6 

17 

5  57  29.49 

5.075 

19  59  45.3 

34.58 

0  13.7 

18 

5  12    1.86 

14.034 

25  2144.3 

14.70 

1  26.7 

18 

5  55    4.70 

6.074 

19  46  2:^.8 

39.93 

0    7.4 

19 

6  17  52.73 

14.301 

25  26  38.2 

0.83 

1  28.6 

19 

5  52  38.76 

6.070 

19  34    0.7 

90.64 

>  0    I  .§ 

20 

523  28.14 

13.648 

25  29  37.9 

5.18 

1  30.2 

20 

5  50  14.13 

5.065 

19  22  43.2 

96.77 

23  48.4 

21 

5  28  47.67 

+19.077 

+25  30  49.0 

+    0.78 

131.6 

21 

5  47  53.23 

-5.760 

+19  12  37.8 

-83.64 

23  42.3 

22 

5  33  50.89 

19.988 

25  30  17.2 

-    3.30 

132.7 

2fi 

5  45  38.40 

5.460 

19    3  50.4 

90.98 

23:i6.3 

23 

5  38  37.37 

11.569 

25  28   8.0 

7.34 

1  33.5 

23 

5  43  31.85 

5.071 

18  56  26.0 

16.79 

23  30.4 

24 

5  43    6.69 

10.858 

25  24  26.8 

11.06 

1  34.0 

24 

5  41  35.67 

4.507 

18  50  28.8 

13.01 

23  24.7 

25 

5  47  18.44 

10.118 

25  19  19.1 

14.55 

134.3 

25 

5  39  51.80 

4.046 

18  46    2.0 

9.90 

23  19.3 

26 

5  51  12.22 

+  0.361 

+25  12  50.2 

-  17.89 

134.2 

26 

5  38  21.98 

-3.498 

+18  43    7.4 

-5.34 

23  14.1 

27 

5  54  47.65 

8.580 

25   5    5.4 

90.87 

133.8 

27 

5  37    7.74 

9.750 

18  41  45.9 

-1.46 

23    9.3 

28 

5  58    4.36 

7.801 

24  56    9.8 

93.79 

133.1 

28 

5  36  10.39 

9.091 

18  41  57.3 

+  9.40 

2:<    4.7 

29 

6    1     1.98 

6.008 

24  46   8.5 

96.35 

132.1 

29 

5  35  31.07 

1.940 

18  43  40.4 

6.17 

2:)    0.4 

30 

6    3  40.16 

6.189 

24  35   6.5 

98.78 

130.8 

30 

5  35  10.73 

-0.441 

18  46  52.6 

0.80 

22  56.4 

31 

6    5  58.60 

+  5.354 

+24  23    8.5 

-  31.01 

129.2 

31 

5  35  10.14 

+0.306 

+18  51  30.7 

+13.39 

22  52.8 

32 

6    7  57.05 

+  4316 

+24  10  19.5 

-33.04 

127.2 

32 

5  35  29.92 

+1.955 

+18  57  30.6 

+16.68 

22  49.5 

Di 

ftyof  the  Month. 

iBt 

6th. 

11th. 

16U 

8.1 

1.31st.  3 

•th. 

sut 

Day  of  the  Month. 

5th 
13.S 

10th. 

15th. 

90th. 

95th. 

SOih. 
13.8 

Sei 
He 

midiameter   .  . 
»r.  Parallax    .  . 

£6 
6.9 

2.8 
7.4 

3:0 
8.0 

)    9.9  1 

1.2 

4.7 
12.5 

Sei 
He. 

nidiameter   .  . 
r.  Parallax    .  . 

i'.7 
)   15.1 

(i:o 

15.9 

6':o 

15.9 

S.1 
15.1 
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OEBBNWIOH  MEAN  TIME. 

JOLT. 

AUGUST. 

1 

1 

Aaeeiifion. 

Var.of 
RA. 
fori 

Hour. 

Var.of 
Deol. 
fori 

Hour. 

Mtrldlaa 
PMge. 

5 

1 

1 

^SiSTt"* 

Var.of 
K.A. 
fori 

Hour. 

Apparent 
Deelination. 

Var.of 
DeeL 
fori 

Hour. 

Noon. 

Meridian 
pMMffe. 

ifoow. 

Ifocn, 

JwOOH. 

Noon. 

iVoon. 

Noon, 

Ii    m    a 
5  35  10.14 

• 
+  0.306 

+I8  5l'30r7 

+13.39 

h    m 
99  59.8 

, 

h    m    s 
8  19  33.19 

• 
491.861 

+90  56'59!b 

-64.06 

h    m 
93  43.1 

9 

5  35  99.99 

I.9S5 

18  57  30.6 

16.63 

99  49.5 

9 

8  98  16.93 

91.789 

90  33  48.4 

00.00 

93  47.9 

3      5  36  10.54 

9.]» 

19    4  47.0 

19.70 

99  46.6 

3 

8  36  58.51 

91J00 

90    8  13.7 

00.84 

93  59.6 

4  !    5  37  19.35 

3.091 

19  13  14.3 

99.53 

99  44.0 

4 

8  45  36.46 

91.408 

19  40  99.5 

79.30 

93  57.9 

5      5  38  35.61 

3.919 

19  99  46.3 

95.08 

99  41.8 

5 

8  54    9.59 

91.905 

19  10  93.4 

77.61 

6 

5  40  90.50 

+  4.8B3 

+19  33  15.8 

+97.39 

99  40.0 

6 

9   93689 

491.003 

+  18  38  95.4  1-69.90 

0    1.8 

7 

549  97.13 

5.730 

19  44  35.1 

99.94 

99  38.5 

7 

9  10  57.50 

90.710 

18    4  38.1  1    80.09 

0   6.9 

8 

5  44  55.56 

6.038 

19  56  36.4 

30.81 

99  37.4 

8 

9  19  10.75 

90.309 

17  99  10.9 

00.58 

0  10.5 

9      6  47  45.77 

7.M6 

90   9  11.9 

39.09 

99  36.6 

9 

9  97  16.15 

90.066 

16  59  13.9 

04.16 

0  14.7 

10      5  50  57.74 

8.451 

90  99  10.4 

39.80 

99  36.9 

10 

9  35  13.34 

19.708 

16  13  54.3 

97.36 

0  18.7 

II 

5  54  31.39 

+  9.963 

+90  35  94.8 

+33.98 

99  36.1 

11 

9  43    9.07 

+19.309 

+15  34  93.0 

-100.19 

0  99.5 

19 

5  58  96.64 

10.SM 

90  48  44.7 

33.30 

99  36.4 

19 

9  50  49.90 

18.993 

14  53  47.7 

109.09 

0  96.3 

13 

6   9  43.36 

11.149 

91     1  59.8 

39.86 

99  37.1 

13 

9  58  13.73 

18.635 

14  19  16.3 

104.87 

0  99.8 

14 

6    7  91.39 

19.096 

91  14  59.6 

39.03 

99  38.1 

14 

10    5  36.68 

18J79 

13  99  56.9 

100.75 

0  33.3 

15 

6  19  90.59 

19.900 

91  97  33.1 

30.09 

99:».5 

15 

10  19  51.16 

17.999 

19  46  54.4 

108  36 

0  36.6 

16      6  17  40.47 

+13.701 

+91  39  99.0 

+98.88 

9941.9 

16 

10  19  57.31 

+17J86 

+19    3  17.9 

-100.70 

0  39.8 

17 

6  93  90.91 

14.006 

91  50  35.7 

90.50 

99  43.3 

17 

10  96  55.39 

17J60 

11  19  10.6 

110.81 

0  49.8 

18 

699  91.49 

15.433 

99   0  41.4 

93.80 

99  45.7 

18 

10  33  45.40 

10.095 

10  34  40.9 

111.70 

0  45.7 

19 

63541.50 

16J36 

99   9  34.1 

90.50 

99  48.4 

19 

10  40  97.79 

10.009 

9  49  50.8 

119.99 

0  48.4 

90 '    649  90.51 

17.010 

99  17    1.6 

10.70 

99  51.4 

90 

10  47   9.73 

10.304 

9    4  47.1 

J  19.89 

051.1 

31 1    6  49  17.68 

+17.748 

+99  99  59.0 

+19.49 

99  54.7 

91 

10  53  30.46 

+10.009 

+  8  19  33.4 

-113^9 

0  53.6 

99      6  56  39.07 

18.444 

2996  5:1.7 

7.65 

99  58.9 

99 

10  59  51.93 

15.794 

7  34  13.7 

113.39 

0  56.0 

83      7    4    9.69 

19.009 

9998  55.6 

+  9.49 

93   9.0 

93 

11    6    5.98 

16.449 

6  48  51.5 

118.49 

0  58.3 

94      7  1148.07 

19.085 

9998  47.5 

-3.19    93    6.1 

94 

11  19  19.86 

16.184 

6    3  30.4 

119J9 

1    0.5 

95 

7  19  46.99 

90.916 

99  96  90.4 

9.14 

93  10.3 

95 

11  18  14.91 

14J09 

5  18  13.4 

118.09 

1    9,6 

96 

7  97  57.84 

+90.677 

+99  9196.3 

-15.40 

93  14.7 

96 

1194    9.55 

+14.083 

+  4  33    3.5 

-119  79 

1    4.6 

«7 

7  36  18.99 

91.000 

99  13  58.9 

91.90 

93  19,3 

97 

1 1  99  59.05 

14.446 

3  48    3.5 

119.96 

1    6.4 

98 

7  44  48.40 

91.378 

99    3  54.0 

98.53 1  93  94.0 

98 

1 1  35  49.97 

14.916 

3    3  15.9 

111.00 

1    8.9 

99 

7  53  94.44 

91.019 

9151    9.1 

36.99 

93  9S.7 

99 

11  41  91.45 

13.009 

918  43.1 

111.09 

1    9.9 

30 

8   9   5.13 

91.700 

91  35  43.6 

41.88 

93  33.5 

30 

11  46  54.67 

13.777 

134  97.6 

110.96 

1  11.5 

31 

8  10  48.69 

+91.840 

+91  17  39.1 

-48.40 

93  38.3 

31 

1159  99.77 

+13.660 

+  0  50  31.6 

-109.40 

1  13.0 

39 

8  19  33.19 

491  JOl 

+90  56  59.0 

-64.86 

93  43.1 

39 

1157  45.89 

+13.901 

+  06  57.9  -108.45 

1  14.5 

D^jof  tiwMoBth. 

Oih 

.  letli. 
V  It 

10th. 

3^ 
9.5 

SOth. 

8.4 

96th. 

2!9 
7.6 

SOth. 

9!6 
7.0 

D 

Se 
Ho 

fty  of  the  Month. 

4th. 

9th. 
r    6.5 

14th. 

^^ 
6.5 

1901. 

£6 
6.6 

94th. 

6.8 

99th. 

8«sidiui«t«r   .  . 
Hot.  Parallax    .  . 

4:( 

19.2 

midiameter  .  . 
»r.  Parallax    .  . 

a.: 

17 
7.0 

ideeliaa. 
Maiag. 
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OEBEHWIOH  MEAN  TIME. 

SEPTEMBKR. 

OCTOBER. 

4 
1 

1 

AsoeDsion. 

Var.of 
R.A. 
fori 
Honr. 

I>e<^£tton. 

Var.of 
Decl. 
fori 
Honr. 

MeridUu 
PM«M5e. 

1 

1 

▲aoension. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Pa«a«e. 

Noon* 

No<m. 

Noon. 

Noon, 

Noon. 

^oon. 

Noon, 

Noon, 

1 

h     Dl      8 

1157  45.89 

R 

+J3.38I 

O        /        // 

+  06  57.2 

It 
-108.45 

h    m 
1  14.5 

1 

h    m     B 
13  51  57.21 

B 

+  8.493 

0     1     10 
-15  18   9.7 

It 
-17J9 

fa 

1 

ni 
10.2 

2 

12    3    4.14 

13.160 

-  0  36  1.3.4 

107.48 

1  15.8 

2 

13  52  45.82 

1.516 

15  23  38.2 

9.75 

1    7.0 

3 

12   817.62 

19.963 

1  18  58.1 

106.30 

1  17.1 

3 

13  53  10.89 

+  0.539 

15  25  52.5 

-    1.33 

1    3.4 

4 

1213  26.39 

19.769 

2    1  15.0 

105.10 

1  18.3 

4 

13  53  10.85 

-0.547 

15  24  37.0 

+    7.74 

0  59.4 

5 

12  18  30.52 

18.576 

2  43    2.1 

103.61 

1  19.4 

5 

13  52  44.21 

1.688 

15  19  35.8 

17.46 

0  55.1 

6 

12  23  30.02 

+19.383 

-  3  24  17.2 

-109.44 

120.5 

6 

13  51  49.80 

-8.860 

-15  10  33.4 

+  97.83 

0  50.3 

7 

12  28  24.90 

19.191 

4    4  58.3 

100.98 

1  21.5 

7 

13  50  26.74 

4.064 

14  57  15.5 

38.75 

0  45.0 

8 

12  33  15.16 

11.997 

4  45    3.3 

99.43 

1224 

8 

13  48  34.74 

5JW8 

14  39  30.4 

50.07 

0  39.2 

9 

12  38   0.73 

11.800 

5  24  30.1 

97.79 

123.2 

9 

13  46  14.16 

6.439 

14  17  10.6 

61.60 

0  32.9 

10 

12  42  41.54 

11.600 

6    3  16.5 

96.06 

1  23.9 

10 

13  43  26.22 

7.541 

13  50  14.6 

73.03 

0  26.2 

11 

12  47  17.48 

+11.394 

-  6  4120.2 

-94.83 

124.6 

11 

13  40  13.13 

-8.887 

-13  18  48.8 

+  84.01 

0  19.1 

12 

12  5148.41 

11.189 

7  18  38.7 

99.30 

125.1 

12 

13  36  38.21 

9.351 

12  43    9.6 

94.06 

0  11.6 

13 

12  56  14.15 

10.961 

7  55   9.5 

90.95 

125.6 

13 

13  32  45.95 

9.965 

12    3  45.1 

109.69 

>  0      S   8 

)S3    66.8 

U 

13    0  34.47 

10.730 

8  30  49.8 

88.09 

126.0 

14 

13  28  41.93 

10.394 

11  21  15.8 

109.38 

23  47.8 

15 

13    4  49.10 

10.487 

9   5  36.8 

85.80 

126.3 

15 

13  24  32.67 

10.307 

10  36  34.1 

113.65 

23  39.8 

16 

13    8  57,73 

+10.999 

-  9  39  27.2 

-83.37 

126.5 

16 

13  20  2.5.31 

-10.163 

-  9  50  42.8 

+115.18 

23  31.9 

17 

13  12  59.98 

9.955 

10  12  17.7 

80.80 

1  26.6 

17 

13  16  27.32 

9.618 

9    4  51.9 

113.59 

23  24.3 

IB 

13  16  55.42 

9.669 

10  44    4.5 

78.07 

126.5 

18 

13  12  46.01 

8.776 

8  20  14.5 

100.09 

23  17.1 

19 

13  20  43.56 

9.346 

11  14  43.6 

75.16 

126.4 

19 

13    9  28.16 

7.670 

7  38    1.8 

101.57 

23  10.4 

20 

13  24  23.83 

9.005 

1 1  44  10.6 

79.06 

126.1 

20 

13    6  39.58 

6.345 

6  59  19.0 

91.61 

23    4.2 

21 

13  27  55.59 

+  8.636 

-12  12  20.7 

-68.75 

11^.7 

21 

13    4  24.94 

-4.659 

-  6  25    0.9 

+  79.60 

22  586 

22 

13  31  18.11 

8935 

12  39    8.5 

65.90 

125.1 

22 

13    2  47.56 

3.950 

5  55  50.1 

66.10 

22  53.7 

23 

13  34.30.59 

7.798 

13    4  28.0 

61.38 

124.4 

23 

13    1  49.39 

-1.503 

5  32  15.7 

51.67 

22  49.4 

24 

13  37  32.10,     7.301 

13  28  12.7 

57.99 

123.4 

24 

13    1  31.14 

+  0.068 

5  14  33.1 

36.85 

22  45.8 

25 

13  40  21.63 

6.799 

13  50  15.3 

69.87 

122.3 

25 

13    152.36 

1.690 

5   2  46.3 

9811 

22  42.8 

26 

13  42  58.06 

+  6J96 

-14  10  27.7 

-48.10 

121.0 

26 

13    2  51.69 

+  3.840 

-  4  56  48.3 

+    7.83 

22  40.4 

27 

13  45  20.17 

5.605 

14  28  40.9 

49.94 

1  19.4 

27 

13    4  27.09 

4.691 

4  56  24.3 

-    5.68 

22  38.6 

28 

13  47  26.63  1      4.983 

14  44  45.3 

37.35 

1  17.5 

28 

13    6  35.98 

6.030 

5    1  13.3 

18.33 

22  37.3 

29 

13  49  15.99       4.179 

14  58  29.7 

31.87 

1  15.4 

29 

13    9  15.57 

7.918 

5  10  50.6 

99.69 

22  36.5 

30 

13  50  46.72!      3.370 

15   9  42.2 

84.68 

1  13.0 

30 

13  12  22.90 

8.348 

5  24  49.1 

39.90 

22  36.1 

31 

1 
13  51  57.21    4-8.403 

-1518    9.7 

-  17.68 

1  10.2 

31 

13  15  55.03 

+  9.315 

-  5  42  40.6 

-40.11 

22  36.0 

32 

13  52  45.82   +1.640 

-15  23  38.2 

-    9.75 

1    7.0 

32 

13  19  49.09 

+10.179 

-  6    3  57.2 

-57.08 

82  36.2 

D 

\j  of  the  Month. 

2!: 
7.; 

8th. 

Ifth. 

18th. 

2td. 

^6 
9.4 

38th. 
10.3 

Day  of  tho  Month. 

Sd. 

8th. 
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18th. 
12.9 

38d. 
11.5 

38th. 

3.7 
9.8 

Semidiameter   .  . 
Hor.  Parallax    .  . 

r    2:9 

J     7.6 

3^ 

8.1 

3:3 

8.7 

Sei 
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r.  Parallax    .  . 

4:2 
11.4 

\     4:7 
12.6 

^:o 

13.3 

KonL— The  sign  +  indioates  north  deoUnationB ; 

the  alien  --  indioates  aoath  deolinattons. 
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GREENWICH  MEAN  TIME. 

DECEMBER. 

1 

1 

^Bsr* 

Var.of 
B.A. 
tel 
Hoar. 

Var.of 
Deol. 
Ibrl 

Hoar. 

MoridiM 

1 

"9 

^BSf* 

Var.of 
B.A. 
Ibrl 
Hoar. 

DtSlSSi. 

Var.of 
DooL 
fori 

Hour. 

MoridiaB 
PaMOfo. 

Koan, 

JfOdA. 

Jfoow. 

JVMm. 

ifOOR. 

Kmm. 

Nmm, 

JTOdA. 

1319  49.09 

-l-lt.179 

O        /        M 

-6    3  57.9 

-57.00 

h    m 
93  36.9 

1 

h  m    0 
16  15  48.85 

a 
+16.4B8 

0     t     II 
-81  44  18.1 

-57  JB 

h    n 
93  36.8 

9 

13  94   9.45 

ItJM 

6  88  19.0 

03.97 

33  36.8 

8 

16  88  84.79 

lfJ38 

88   6  39.9 

54.66 

83  39.0 

3 

13  98  39.65 

11.577 

6  54  59.6 

00.03 

93  37.6 

3 

16  89   8.65 

16.017 

88  87  56.3 

h\M 

93  41.7 

4 

IS  33  17.46 

19.144 

793  56.4 

74.75 

93  38.6 

4 

16  35  48.48 

16.607 

88  48   6.7 
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93  48.0 

31 

9  59  47.80 

+3JU9, +99  50  40.9 

+95.98 

9  16.3 

31 

9  96  99.01 

-5.000 

+19  35  15.9 

-58.54 

93  41.9 

i39 

9  54    1.33 

+9J07|+93    040.8 

+93.00 

9  13.6 

39 

9  94    8.14 

-6.580 

+19  11  36.0 

-50.79 

93  35.8 

0«jof  thoKootli. 

9d. 

7th. 

19th. 

17th. 

99d. 

97th. 

Ist 

•th. 

11th. 

Ifth. 

31«t. 

96th. 

8«midiaffl«Ur   .  . 
H*r.  Parallax    .  . 

1^0 
14.5 

14:9 
15.4 

i<{:9 

16.5 

17.7 

lii:4 
19.1 

1^!9 
90.6 

Samidiaineter   .  . 
Hor.  Parallax    .  . 

9fi 
99.3 

2S2 
94.1 

9^i2 
96.0 

9di) 
97.9 

98i> 
99.5 

9rf:5 
30.6 

I 

15 
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VENUS,    1889. 


GRBElirWIOH  MEAN  TDiB. 

MAT. 

JUNE. 

4 
1 

1 

Aeoension. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 
DeoUnaUon. 

Var.of 
Deol. 
fori 

Honr. 

Meridian 
Pa«a«e. 

1 

1 

^IS^* 

Var.of 
B.A. 
fori 

Honr. 

dSSSST. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
Parage. 

Noon. 

IToon, 

J^oon. 

Jfoon. 

jyben. 

ifoon. 

Ko9n. 

Jfeon. 

1 

h    m     B 
2  26  22.01 

-6.«0 

+19  36  15!9 

-66.54 

b    ro 
23  41.9 

1 

h    m    s 
2  11    7.31 

8 

+4.814 

O        1        II 

+11  33    4.6 

-1.58 

^    m 
2128.4 

2 

2  24    8.14 

5.530 

19  1 1  36.0 

09.79 

23  35.8 

2 

2  12  41.95 

4.079 

11  32  54.6 

+  04J7 

21  26.2 

3 

2  2156.86 

5.404 

18  47  31.8 

60.57 

23  29.7 

3 

9  14  22.68 

4.391 

1133  36.1 

9.78 

21  24.0 

4 

2  19  49.02 

SJM3 

182311.1 

61.09 

23  23.7 

4 

2  16    9.29 

4.569 

1135   7.0 

4.80 

21  21.9 

5 

2  17  45.46 

5.049 

17  58  42.2 

61.96 

23  17.8 

5 

2  18    1.59 

4.795 

1137  25.6 

6.74 

21  19.9 

6 

2  15  46.92 

-4.8B8 

+17  34  13.1 

-61.10 

23  12.0 

6 

2  19  69.38 

+5.090 

+1140  30.2 

+  8.59 

21  18.0 

7 

2  13  54.09 

4.579 

17    9  51.8 

60.60 

23   6.3 

7 

2  22   2.47 

5.936 

11  44  18.1 

10.36 

21  16.2 

8 

2  12    7.63 

4Jn5 

16  45  46.2 

59.60 

23    0.7 

8 

2  24  10.71 

5.448 

1 1  48  47.3 

19.05 

21  14.5 

9 

2  1028.11 

8.904 

16  22    3.7 

58.69 

22  55.2 

9 

2  26  23.92 

5.099 

1 1  53  56.0 

13.06 

21  12.8 

10 

2   8  56.04 

3.075 

15  58  51.2 

57.30 

22  49.9 

10 

2  28  41.95 

5.849 

1159  42.3 

15.18 

21  11.2 

11 

2   7  31.83 

-3.339 

+15  36  15.3 

-65.65 

22  44.7 

11 

2  31    4.64 

+6.043 

+12   6   4.3 

+16.63 

21    9.7 

12 

2   6  15.86 

9.969 

15  14  22.0 

53.76 

22  39.6 

12 

2  33  31.84 

6.2B5 

12  13    0.1 

18.00 

21    8.3 

13 

2    5   8.44 

9.006 

14  53  16.6 

51.66 

22  34.7 

13 

2  36   3.42 

6.405 

12  20  27.9 

19.30 

21    6.9 

14 

2    4    9.78 

9.959 

14  33    3.9 

49.37 

22  29.9 

14 

2  38  39.24 

6.579 

12  28  25.7 

90.51 

21    5.6 

15 

2   3  20.04 

1.665 

14  13  47.9 

46.93 

22  25.3 

15 

2  41  19.17 

6.748 

12  36  51.9 

91.« 

21    4.4 

16 

2   2  39.33 

-1.507 

+13  55  32.1 

-44.36 

22  20.9 

16 

2  44    3.10 

+6.919 

+12  45  44.5 

+89.79 

21    3.3 

17 

2   2   7.72 

1.196 

13  38  19.4 

41.68 

22  16.6 

17 

2  46  50.90 

7.071 

12  55    1.9 

93.79 

21    2.2 

18 

2    1  45.19 

0.750 

13  22  12.0 

88.99 

22  12.5 

18 

2  49  42.45 

7.995 

13    4  42.3 

94.65 

21     12 

19 

2    1  31.69 

0.375 

13    7  11.4 

36.11 

22   8.5 

19 

2  52  37.64 

7.374 

13  14  44.2 

95.50 

21    0.2 

20 

2    127.14 

-0.004 

12  53  18.8 

33.96 

22   4.6 

20 

2  55  36.37 

7.519 

13  25    5.7 

96.96 

20  59.3 

21 

2    1  31.44 

40.309 

+12  40  35.0 

-a).89 

22    0.9 

21 

2  58  38.53 

+-7.660 

+  13  35  45.3 

+87.00 

20  58.4 

22 

2    144.43 

0.790 

12  29   0.0 

97.58 

21  57.3 

22 

3    1  44.02 

7.797 

13  46  41.3 

97.66 

20  57.6 

23 

2   2   5.93 

1.071 

12  18  33.7 

94.67 

21  53.8 

23 

3    4  52.74 

7.930 

13  57  52.2 

98.95 

20  .56.8 

24 

2    2  35.73 

1.413 

12   9  15.4 

91.86 

2150.5 

24 

3    8    4.60 

6.059 

14    9  16.5 

98.77 

20  56.1 

25 

2    3  13.65 

1.747 

12    1    4.2 

19.09 

21  47.3 

25 

3  11  19.53 

8.185 

14  20  52.7 

99.93 

20  55.5 

26 

2    3  59.46 

+9.071 

+11  53  59.0 

-16.36 

21  44.3 

26 

3  14  37.43 

+8.307 

+14  32  39.2 

+99.63 

20  54.9 

27 

2    4  52.96 

9.386 

1147  58.3 

13.70 

21  41.4 

27 

3  17  58.23 

8.496 

14  44  34.7 

S9.98 

2()  54.4 

28 

2    5  53.90 

9.691 

1143    0.6 

11.11 

21  38.6 

28 

3  21  21.86 

8.549 

14  56  37.8 

30.97 

20  5:J.S) 

29 

2    7    2.03 

9.966 

1139    4.2 

8.59 

21  35.9 

29 

3  24  48.25 

8.656 

15    8  46.9 

30.50 

•iO  53.4 

30 

2    8  17.13 

3.971 

1136    7.4 

6.15 

21  33.2 

30 

3  28  17.33 

8.767 

1521     1.2 

30.68 

20  53.0 

31 

2    9  38.96 

+3.547 

+1134    8.2 

-3.79 

21  30.7 

31 

3  31  49.04 

+8.875 

+1533  19.1 

+30.80 

20  52.6 

32 

2  11    7.31 

+3.614 

+1133    4.6 

-1.59 

2128.4 

32 

3  35  23.33 

+8.981 

+  15  45  39.3 

+30.88 

20  52.3 

D»yof  the  Month. 

Ist 

eth. 

IIUl 

leti 
27.e 

u9l8t.2 
125.7  ii 

•th. 

// 

!2.9 
3.7 

out 

2i:i 

21.9 

Day  of  the  Month. 

5th. 

10th. 

i8:o 

18.6 

15th.  : 

lOth. 

35tb. 

14/. 
15.0 

30Ui. 

II 
13.6 
140) 

Semidiameter   .  . 
Hor.  Parallax    .  . 

29.8 
30.9 

2d:4 
30.4 

28J2 
29.2 

Sei 

nidiameter    .  . 
r.  Parallai    .  . 

19.5 
20ii 

16.7 
17.3 

16.1 

Non.'-The  sign  +  Indioatee  north  deoUnationB: 

the  aign  ~  indicoAea  aoath  deoUsatlona. 
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GBEBKWIOH  MEAS  TDiB. 

JDItT. 

AUGUST. 

i 

AMoaiAoo. 

Var.of 
B.A. 
tori 
Hoar. 

itoSd^. 

Var.of 
Deol. 
fori 
Hoar. 

Moridten 
PMi*ge. 

^ 

1 

AwMoalon. 

fori 
Hour. 

DiJO^. 

Var.of 
DocL 
fori 

Hoar. 

Moridlaa 

1 

jr«M». 

i^OOII. 

Koon, 

Jfoon, 

JfOM. 

ifoon. 

J^OOII. 

Jfoon. 

1 

3  3149.04 

• 

415  33' 19.1 

430.80 

h    m 
90  59.6 

1 

h    m    B 
5  39   6.03 

8 

411.389 

0     t     $1 
490  46  34.7 

413.57 

b    m 
90  58.4 

9 

3  35  93.33 

Bjm 

15  45  39.3 

80.88 

90  53.3 

3 

5  43  40.00 

11.448 

30  51  37.3 

19.47 

90  69.1 

31    3  39    0.14 

9.085 

15  58   0.6 

30.00 

30  53.0 

3 

5  48  15.93 

11.493 

30  66  33.1 

11.35 

90  69.8 

4      3  43  39.49 

9.197 

16  10  31.9 

30.87 

30  51.7 

4 

5  59  51.67 

11.543 

31    0  41.8 

lOJO 

91    0.5 

6;    34691.14 

9.«B 

16  3341.9 

30.79 

90  51.5 

5 

5  57  99.99 

11.591 

31    4  33.7 

9.04 

91    1.9 

«>    360   5.34 

+  9J87 

416  34  59.6 

430.67 

90  51.3 

6 

6   3   8.03 

411.637 

431    7  55.4 

4  7J6 

91    1.9 

7      36351^ 

9.4M 

16  47  13.9 

30Jil 

90  51.9 

7 

6   6  47.87 

11.681 

31  10  49.3 

6.64 

91    9.6 

8     3  57  40.44 

9.079 

16  59  33.6 

30.30 

90  51.1 

8 

6  1138.75 

11.734 

31  13  14.0 

5.41 

91    3.4 

9      4    131.46 

9.673 

17  1137.7 

30.04 

90  51.1 

9 

6  16  10.64 

U.TVS 

81  15   9.1 

4.17 

91    4.9 

lOi    4    594.73 

9.78S 

17  33  35.3 

99.74 

90  51.0 

10 

6  30  53.48 

11.894 

31  16  34.1 

9.91 

91    5.0 

11      4   930.17 

•I- 9.866 

417  35  15.1 

499.40 

90  51.0 

11 

6  35  37.34 

411.841 

431  17  38.6 

4  1.63 

31    5.8 

13     4  13  17.79 

9.945 

17  46  56.9 

99.09 

30  51.1 

13 

6  30  91.85 

11.876 

31  17  53.3 

4  0.34 

31    6.6 

13     4  17  17.54 

10.983 

17  58  97.5 

98.60 

90  51.1 

13 

6  35   7.98 

11J09 

31  17  44.7 

-0.97 

31    7.4 

14      4  31  19.38 

10.190 

18   9  48.9 

98.13 

90  51.9 

14 

6  39  53.47 

11.940 

31  17    5.5 

9.99 

31    8.3 

15     4  9533.38 

1 

10J05 

18  90  57.3 

97.69 

90  51.4 

15 

6  44  40.38 

11.909 

31  15  54.5 

3.63   91     9.1 

16     4  99  39.31 

+19J89 

418  3153.8 

497.07 

90  51.6 

16 

6  49  97.96 

411.996 

431  14  11.4 

-  4.97    91  10.0 

17      4  33  37.13 

10.371 

18  49  36.7 

96.49 

90  51.8 

17 

6  54  16.15 

19.081 

31  1156.8 

6J3  i  91  10.8 

18     4  37  46.98 

10.451 

18  53   5.1 

95.87 

90  59.0 

18 

6  59    4.90 

19.043 

91    9   7.6 

7J0!91  11.7 

19     4  4158.75 

10.630 

19    3  18.9 

95.91 

90  59.3 

19 

7    3  54.16 

19.063 

91    5  46.6 

9.06   91  19.6 

90<    4  4613.39 

10.807 

19  13  14.9 

94.51 

90  59.6 

90 

7    8  43.88 

19.081 

31    153.6 

10.44  1  91  13.5 

31      4  5037.85 

410.888 

419  99  54.4 

493.78 

90  53.0 

91 

7  13  34.01 

419.097 

430  57  36.5 

-11.89   91  14.4 

99     4  54  45.09 

10.795 

19  39  15.9 

93.01 

90  53.4 

93 

7  18  94.48 

19.110 

30  53  35.3 

13.91 1  91  15.3 

«3      4  69   4.07 

10.897 

19  41  18.6 

99.91 

90  53.8 

93 

7  93  15.95 

19.191 

30  46  51.5 

14.60,91  16.9 

194      5    334.76 

10.807 

19  50    1.6 

91.37 

90  54.9 

94 

7  98   6.97 

19.130 

30  40  44.4 

15J9   91  17«1 

36      5   7  47.10 

10.985 

19  5894.1 

90.50 

90  54.7 

95 

7  39  57.47 

19.137 

30  34    3.9 

17.38   91  18.0 

96      513  11.06 

•fll.031 

490    6  95.9 

419.60 

90  55.9 

96 

7  37  48.89 

419.149 

430  96  50.0 

-18.78   91  18.9 

97      5  16  36.56 

11.005 

90  14    4.3 

18.66 

90  55.7 

97 

7  49  40.96 

19.145 

90  19   9.7 

90.17   91  19.8 

98      531    3.59 

11.157 

90  91  90.6 

17.70 

90  56.9 

98 

7  47  31.75 

19.146 

90  10  49.9  1    91.55   91  90.8 

99      53533.09 

uiue 

90  98  13.5 

16.71 

90  66.7 

99 

7  59  93.95      19.145 

90    1  48.5      99.93   91  91.7 

90      530   3.03 

11J77 

90  34  49.9 

15.60 

90  57.9 

30 

7  57  14.71       19.143 

19  59  91.7      94.31    91  99.6 

31      534  33.36 

-1-11.334 

490  40  46.1 

414.64 

90  57.8 

31 

8   9   6.09 

419  199 

419  49  91.9  1-95.68 '91  93.5 

J39      5  39   6.03 

•1-11.389 

490  46  94.7 

413.57 

90  58.4 

39 

8   6  57.35 

419.133 

419  31  49.3'  -«7.04   91  94.4 

1 

Dftj  of  tho  Month. 

(Ch 

.  lOth. 

lOUi. 

MKlL 

Uih. 

SOih. 

Day  of  the  Month. 

4th. 

9th. 

9.1 
\     9.4 

14th. 

^:7 
9.0 

19th. 

8.4 
8.7 

94U1. 

8.4 

99th. 

i'a 

8.1 

9«niuliuiiet«r   .  « 
Hor.Parmllax    .  . 

)    19:0 
1   19.5 

iiU 

IIM 

]d!8 

id!3 
10.7 

^:8 

lOJi 

S<«midiameter   .  . 
Hor.  Parallax    .  . 

9Ji 
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VENUS,    1889. 


QBEBNWIOH  MEAN  TIMB. 


SKPTKHBEB. 

OCTOBER. 

1 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
I>e<a&iaUon. 

Var.of 
Decl. 
fori 
Hour. 

MeHdiaa 
Passage. 

1 

1 

Ascension. 

Var.of 
RA. 
fori 
Hoar. 

Apparent 
Dedkation. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
PMsage. 

1 

Noon. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

1 

b    ni     s 
8    6  57.35 

s 
4-19.133 

+19  31  49.3 

II 
-97.04 

h    m 
21  24.4 

, 

h    m    a 
10  29  38.35 

B 

+11.574 

+10  27'50r0 

-60.79 

h    m 
21  48.7 

2 

8  11  48.45 

19.196 

19  20  44.0 

98.30 12125.3 

2 

10  34  15.87 

11.554 

10    3  23.2 

61.50 

21  49.4 

3 

8  16  39.36 

19.117 

19    9    6.3 

99.74 

21  26.2 

3 

10  38  52.93 

11JS34 

9  38  38.1 

69.95 

2150.0 

4 

8  21  30.04 

19.107 

18  56  56.4 

31.07 

2127.1 

4 

10  43  29.52 

11.515 

9  13  35.2 

69.98 

2150.7 

5 

8  26  20.47 

19.096 

18  44  14.6 

39.40 

2128.0 

5 

10  48    5.67 

11.497 

8  48  15.3 

63.68 

21  51.3 

6 

8  31  10.61 

+19.064 

+18  31    1.2 

-83.79 

21  28.9 

6 

10  52  41.40 

+11.480 

+  822  38.9 

-84.35 

21  51.9 

7 

8  36    0.45 

19.070 

18  17  16.4 

35.09 

2129.8 

7 

10  57  16.73 

11.464 

7  56  46.8 

84.99 

21  52.5 

8 

8  40  49.95 

19.055 

18    3    0.4 

36.31 

21  30.7 

8 

11    151.69 

11.449 

7  30  39.5 

65.61 

2153.2 

9 

8  45  39.09 

19.040 

17  48  13.6 

37.58 

21  31.5 

9 

11    626.30 

11.435 

7    4  17.7 

66  J» 

2153.8 

10 

8  5027.88 

19.083 

17  32  56.4 

38.64 

2132.4 

10 

11  11    0.59 

11.499 

6  37  42.1 

66.76 

2154.5 

11 

855  16.21 

+19.006 

+17  17    9.1 

-40.09 

21  33.2 

11 

11  15  34.58 

+11.410 

+  6  10  53.2 

-87.30 

21  55.1 

12 

9    0    4.14 

11.988 

17    0  52.1 

41.39 

2134.1 

12 

1120    8.31 

11.400 

5  43  51.8 

67.81 

2155.7 

13 

9    4  51.64 

11.M9 

16  44    5.8 

49.54 

21  34.9 

13 

11  24  41.79 

11.390 

5  16  38.6 

68.99 

21  56.3 

14 

9    9  38.68 

11.950 

16  26  50.5 

43.74 

2135.8 

14 

1129  15.06 

11.368 

4  49  14.2 

68.74 

21  66.9 

15 

9  14  25.26 

11.930 

16   9   6.8 

44.91 

21  36.6 

16 

1133  48.14 

11.375 

4  21  39.3 

69.16 

21  57.5 

16 

9  19  11.34 

+11.900 

+15  50  55.0 

-46.07 

21  37.4 

16 

1138  21.07 

+11.389 

+  3  53  64.6 

-89.58 

2158.1 

17 

9  23  56.92 

11.888 

15  32  15.7 

47.91 

2138.2 

17 

1142  53.87 

11.364 

326    1.1 

09.99 

2158.8 

18 

9  28  41.98 

11.866 

15  13    9.3 

48.33 

2139.0 

18 

1147  26.56 

11.361 

2  57  59.0 

70.96 

21  59.4 

19 

9  33  26.51 

11.844 

14  53  36.4 

49.49 

21  39.8 

19 

115159.19 

11.359 

9  29  49.1 

70.56 

22    0.0 

20 

9  38  10.51 

11.839 

14  33  37.4 

50.40 

21  40.6 

20 

1156  31.79 

11.358 

2    132.4 

70.83 

22    0.6 

21 

9  42  53.96 

+11.700 

+14  13  12.9 

-51.55 

21  41.4 

21 

12    1    4.37 

+11.358 

+  1  33   9.6 

-71.07 

22    1.2 

22 

9  47  36.87 

1I.77« 

13  52  23.4 

69.58 

21  42,2 

22 

12    5  36.98 

11.359 

1    4  41.3 

71.99 

22    1.8 

23 

9  52  19.23 

11.753 

13  31    9.5 

53.58 

21  42.9 

23 

12  10   9.64 

11.309 

0  36   8.2 

71.47 

22   2.4 

24 

9  57    1.03 

11.730 

13    9  31.7 

54.56 

21  43.7 

24 

12  14  42.38 

11.966 

+  0    7  31.1 

71.69 

22    3.0 

25 

10    142.28 

11.707 

12  47  30.7 

55.59 

21  44.4 

25 

12  19  15.24 

11.379 

-  0  21    9.4 

71.74 

22   3.6 

26 

10    6  22.98 

+11.684 

+12  25   7.0 

-56.45 

21  45.2 

26 

12  23  48.24 

+11.379 

-  0  49  52.4 

-71.89 

22   4.2 

27 

10  11    3.12 

11.061 

12-221.3 

57.36 

21  45.9 

27 

12  28  21.42 

11.387 

1  18  37.0 

71.88 

22    4.8 

28 

10  15  42.72 

11.630 

1139  14.1 

58.94 

21  46.6 

28 

12  32  54.83 

11.397 

1  47  22.7 

71.91 

22    5.4 

29 

10  20  21.78 

11.617 

U  15  46.1 

50.00 

21  47.3 

29 

12  37  28.49 

11.408 

2  16   8.7 

71.91 

22   6.0 

30 

10  25   0.32 

11.505 

10  51  57.8 

59.99 

21  48.0 

30 

12  42    2.44 

11.491 

2  44  54.2 

71.88:22    6.6 

31 

10  29  38.35 

+11.574 

+10  27  60.0 

-«0.79 

21  48.7 

31 

12  46  36.72 

+11.435 

-  3  13  38.6 

1 
-71.89   22    7.3 

32 

10  34  15.87 

+11.554 

+10    3  23.2 

-61.50 

21  49.4 

32 

12  51  11.35 

+11.451 

-3  42  21.0 

-71.79   22   8.0 

1 

D 

ftyof  thelionth. 

Id. 

8th. 

Itth. 

18th. 

Sid. 

38th. 

Bayof  theKonth. 

Sd. 

8th. 

Itth. 

18th. 

9Sd. 

98Ui. 

5:9 
6.1 

8e 
He 

midiameter 
»r.  Parallax 

7i 
7.£ 

\     7  A 
)     7.6 

7:2 
7.4 

7.0 
7J3 

6.8 
7.1 

£.7 

e.9 

Semidiameter   .  . 
Hor.  Parallax    .  . 

6.^ 

»     6'.4 
'     6.6 

6.5 

(f.l 
6.4 

( 

>5 

Kont^Theaign  +  liidiaatoa  north  deollBatkmB;  theaJgn-^lndtoataaaoathdecMnatioBa. 
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OREBNWIOH  MEAN  TIMB. 

NOVEMBER. 

DECEMBER. 

%« 

^isr* 

Var.of 
R.A. 
fori 
Honr. 

ApMront 
DoeBBfttlon. 

Var.of 
Dool. 
fori 
Honr. 

MerSdUui 

1 

A«oen«ion. 

Var.of 
B.A. 
fori 
Honr. 

Do^j^ioD. 

Vw.of 
DeeL 
fori 
Honr. 

Meridian 
pMMge. 

1 

JToon. 

Jfoon. 

Noon. 

JfooA. 

Hfovh. 

Hfovh. 

ifdwm. 

ifoofi. 

1 

, 

b    m     • 
19  51  11.35 

t 
+11.451 

0     1     II 
-3  42  21.0 

-71.79 

h    m 
22   8.0 

1 

h    m    ■ 
15  14    a42 

+19  541 

0     1     .1  \        ,.     1     h    m 
-16  45  15.3    -59.8122  33.0 

9 

19  55  46.38 

11.488 

4  11    0.7 

71.59 

22   8.7 

2 

15  19  10.01 

19.591 

17    6  33.4       89.70   22  34.1 

3I  13    0  8I.84 

11.487 

4  39  37.0 

71.43 

22   9.4 

3 

15  24  12.78 

19.640 

17  27  24.51    51^6*22  35.2 

4     13    4  67.77 

ii.Me 

5   8   9.1 

71.94 

2210.1 

4 

15  2916.74 

19.690 

17  47  47.7      50.98  j  22  36.4 

51  13   934.22 

11.580 

5  36  36.3 

71.09 

22  10.7 

5 

15  34  21.90 

19.799 

18    7  42.4      49.17!  22  37.6 

6    13  14  11.91 

+11.554 

-6   4  57.9 

-70.77 '22  11.4 

6 

15  39  28.24 

+19.789 

-18  97    7.6    -47.99  j  22  38.8 

7 1  13  18  4^80 

11.579 

6  33  13.0 

70.4912212.0 

7 

15  44  35.78 

19J98 

1846    2.7I     46.66I22400 

8    13  23  27.00 

11.006 

7    120.9 

70.17  1  22  12.7 

8 

15  49  44.50 

19.888 

19    4  27.1  1    45.96 

.2241.2 

91  1328    5.86 

11.633 

7  29  20.8 

69.83    22  13.4 

9 

15  54  54.40 

19.097 

19  22  19.9;    44.03 

1  22  42.4 

10    13  32  45.42 

1 

11.683 

7  57  12.1 

69.46 

22  14.1 

10 

16   0    5.47 

19.9851     19  39  40.4  1     48.67 

22  43.7 

.. 

13  37  95.71 

+11.604 

-824  5.3.9 

-69.04  '  22  14.8 

11 

16    517.70 

+13.093 

-19  56  28.0    -41.98 

22  45.0 

19 

13  49   6.76 

11.7f7 

8  52  25.4 

68.60   22  15.6 

12 

16  10  31.07 

19.080 

20  12  42.0      99.87   22  46.3 

13)  13  46  48.61 

11.761 

9  19  45.9 

68.19   2216.3 

13 

16  15  45.56 

13.1961 

90  28  21.6      98.43   22  47.6 

141  13  5131.28 

11.796 

9  46  54.6 

67.61 

22  17.1 

14 

1621    1.15 

19.1791 

20  43  26.3      36.06122  48.9 

15    1356  14.82 

11.839 

10  13  50.8 

67.07 

22  17.9 

15 

16  26  17.82 

13.917 

20  57  55.3;    36.46  {22  60.2 

16'  14    0  50.25 

♦11.870 

-10  40  33.5 

-66.49' 22  18.7 

16 

16  3135.54 

+19.960    -211147.9    -99.93122  51.6 

17    14    5  44.60 

11.909 

11    7   2.1 

65.88   22  19.5 

17 

16  36  54.27 

13.901 1     2126    3.6      99.90 122  53.0 

18    14  10  30.89 

11.9491      II  33  15.7 

65.94   22  20.4 

18 

16  42  13.97 

13.941  i     2137  41.9       90.80 

22  54.4 

19    14  15  18.15 

11.990 

1159  13.4 

64.56   22  21.3 

19 

16  47  34.63 

13.980;     2149  42.1       99.90 

22  55.8 

901  14  20   6.40 

19.098 

12  24  54.5 

63.85122  22.2 

20 

16  52  66.19 

19.417!     22    1    3.6      97.58122  57.3  1 

91     14  24  55.68 

+19.075 

-12  50  18.1 

-63.11 122  23.1 

21 

16  68  18.62 

+19.408 

-22  11  46.0, -95.94  1  22  58.7  | 

'99'  14  29  45.99 

19.118 

13  15  23.5 

68.33    22  24.0 

22 

17    3  41.87 

19.485 

22  21  48.8  t    94.96 

23    0.2 

93    14  34  37.37 

19.163 

13  40    9.8 

61.59.  22  24.9 

23 

17    9    5.89 

19.516 

2231  11.3      98.59 

23    1.6 

91 1  14  3929.82 

19.908 

14    4  36.2 

60.67 1  22  25.9 

24 

17  14  30.63 

19.545 

22395.3.2      90J9 

23    3.1 

95    14  44  23.37 

19.954 

14  2841.8 

50.79 1  22  26.8 

25 

17  19  66.04 

19.579 

2247  54.0      19.17 

23    4.6 

96    14  49  18.02 

+19.301 

-14  52  25.8 

-68.88 '  22  27.8 

26 

17  25  22.07 

+19.807 

-22  55  13.4    -17.44 

23    6.1 

97    14  54  13.80 

19.348 

15  15  47.6 

57.93  22  28.8 

27 

17  30  48.66      13.619 

93    151.0'     15.69   23    7.6 

98    14  59  10.71 

19.995 

15  38  46.3 

56.95 

22  29.8 

28 

17  36  15.76 

19.699 

23    7  46.51     19.99123    9.1 

'99    15   4    8.78 

19.443 

16    121.0 

55.94 

22  30.8 

29 

17  4143.31 

19.657,     23  12  59.6       19.15   23  10.6 {| 

30|  15   9   8.01 

19.499 

16  23  31.0 

54.89 

22  31.9 

30 

17  47  11.26 

19.679 

23  17  30.0      16.97!  23  12.21 

1                           1 

31  '  15  14    a42 

+19.541 

-16  45  15.3 

-63.81 

22  33.0 

31 

17  52  39.54 

+19.685 

-23  21  17.4    -8.58  23  13.7 1 

32    15  19  10.01 

+19.591 

-17    6  33.4 

-59.70122  34.1 

32 

17  58  aio 

+19.665 

-23  94  21.8-6.78 

23  15.31 

* 
DojoftboKonth. 

9d. 

Tth. 

nth. 

nth. 

Sid. 

97UL 

DnyoftheMoBth. 

5.6 

th. 
5.5 

19(h. 
5.5 

ITtii 
5.4 

.  t9d.1 
5.4 

l7Ui.l9td. 

8ttmidi«niet«r  .  .  . 
Uor.  Parallajc   .  .  . 

6.0 

ill 
5.9 

«{:7 

5.9 

(C6 

5.6 

5.7 

f{'.5 
5.6 

S«niidiAineter  .  . 
Hor.  Parallax   .  . 

g:x 
5.4 

5.3 

» 
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GRBBirWIOH  TVrWATT  TIME. 

JANUABT. 

FEBRUARY. 

%4 

O 

1 

AsoenBion. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
DeolWuon. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 

1 

0 

1 

^ISSE?* 

Var.of 
B.A. 
fori 

Honr. 

Apparent 
Deolbiation. 

Var.of 
Ded. 
fori 

Hoor. 

Meridiao 
PaMage. 

yoon. 

Ifoon. 

Noon. 

i^oon. 

Noon, 

Jfoon. 

Noon, 

Noon, 

I 

h    m     s 
21  45  32.18 

a 
+7.579 

0     /     ti 
-14  40  17.3 

+40.30 

h    m 
3    0.1 

1 

h    m    s 
23  16  21.28 

s 
+7.109 

0     1     II 
-5  30  37.6 

1' 
+4B.99 

h    m 
2  28.7 

2 

21  48  33.86 

7.561 

14  24    6.0 

40.64 

2  59.2 

2 

23  19  11.77 

7.098 

5  1 1  48.6 

47.08 

2  27.6 

3 

21  51  35.12 

7.544 

14    7  46.4  '     40.98 

2  58.3 

3 

23  22   2.01 

7.068 

4  52  57.6 

47.15 

2  26.5 

4 

21  54  35.95 

7.596 

13  51  18.9  1     41.31 

2  57.4 

4 

23  24  52.00 

7.078 

4  34    5.0 

47.99 

2  25.4 

5 

21  57  36.36 

7.508 

13  34  43.61    41.63 

2  56.5 

5 

23  27  41.76 

7.068 

4  15  10.9 

47J» 

2  24.3 

6 

22    0  36.34 

+7.490 

-13  18   0.7 

+41.94 

2  55.5 

6 

23  30  31.25 

+7.058 

-3  5615.5 

+17.33 

2  23.2 

7 

22    3  35.89 

7.473 

13    1  10.5 

49.94 

2  54.5 

7 

23  33  20.53 

7.049 

3  37  19.1 

47.37 

2  22.0 

8 

22    6  35.02 

7.455 

12  44  13.2 

49.53 

2  53.6 

8 

23  36    9.59 

7.040 

3  18  21.8 

47.40 

2  20.9 

9 

22    9  33.74 

7.437 

12  27    8.9 

49.81 

2  52.6 

9 

23  38  58.43 

7.031 

2  59  23.8 

47.49 

2  19.7 

10 

22  12  32.04 

7.4W 

12   9  67.9 

43.09 

2  51.7 

10 

23  4147.06 

7.099 

2  40  25.3 

47.43 

2  18.6 

U 

22  15  29.92 

+7.403 

-11  52  40.4 

+43.36 

2  50.7 

11 

23  44  35.48 

+7.014 

-2  2126.5 

+47.43 

2  17.5 

12 

22  18  27.40 

7.386 

11  35  16.7 

43.69 

2  49.7 

12 

23  47  23.71 

7.006 

2   2  27.6 

47.43 

2  16.3 

13 

22  21  24.47 

7.369 

11  17  46.9 

43.87 

2  48.7 

13 

23  50  11.76 

6.998 

1  43  28.7 

47.43 

2  15.2 

14 

22  24  21.14 

7.353 

11    0  11.3 

44.10 

2  47.7 

14 

23  52  59.64 

6.991 

1  24  30.1 

47.43 

2  14.0 

15 

22  27  17.42 

7.337 

10  42  30.0 

44.33 

2  46.7 

15 

23  65  47.35 

6.984 

1    5  32.0 

47.41 

2  12.9 

16 

22  ;U)  13.31 

+7.391 

-10  24  43.3 

+44.65 

2  45.7 

16 

23  58  34.90 

+6.978 

-0  46  34.4 

+47.38 

2  11.8 

17 

22  33    8.82 

7.306 

10    6  51.4 

44.76 

2  44.7 

17 

0    122.31 

6.979 

0  27  37.6 

47.35 

2  10.6 

18 

22  36    3.96 

7.SB0 

9  48  54.5 

44.97 

2  43.7 

18 

0    4    9.58 

6.967 

-0   841.6 

47.31 

2    9.5 

19 

22  38  58.73 

7.975 

9  30  52.7 

45.17 

2  42.6 

19 

0    6  56.73 

6.98B 

+0  10  13.2 

47  JK 

2    8.3 

80 

22  41  53.14 

7.960 

9  12  46.3 

45.36 

2  41.6 

20 

0   9  43.76 

6.967 

0  29   6.7 

47.90 

2    7.2 

21 

22  44  47.21 

+7.946 

-854  35.4 

+45.54 

2  40.5 

21 

0  12  30.68 

+6.953 

+0  47  58.8 

+47.14 

2    6.1 

22 

22  47  40.94 

7.939 

8  36  20.3 

45.71 

2  39.4 

22 

0  15  17.52 

6.949 

1    6  49.4 

47.07 

2    4.9 

23 

22  50  34.33 

7.918 

8  18    1.1 

45.88 

2  38.4 

23 

0  18   4.26 

6.946 

125  38.1 

46.98 

2    3.7 

24 

22  53  27.41 

7.905 

7  59  38.0 

46.04 

2  37.3 

24 

0  20  50.92 

6.943 

1  44  25.0 

46.91 

2    2.6 

25    22  56  20.17 

1 

7.199 

741  11.3 

46.19 

2  36.3 

25 

0  23  37.51 

6.940 

2    3    9.7 

46.89 

2    1.4 

26  1  22  59  12.62 

+7.179 

-  72241.0 

+46.33 

2  35.2 

26 

0  26  24.04 

+6.938 

+2  2152.2 

+46.79 

2    0.2 

27    23    2    4.77 

7.167 

7    4    7.5 

46.46 

2 .34.2 

27 

0  29  10.51 

6.936 

2  40  32.3 

46.69 

1  59.0 

28    23    4  56.63 

7.155 

6  45  30.9 

46.58 

2  33.1 

28 

0  31  56.93 

6.934 

2  59    9.8 

46.51 

1  67.8 

29    23    7  48.21 

7.143 

6  26  51.4 

46.70 

2  32.0 

29 

0  34  43.32 

6.939 

3  17  44.5 

46.39 

1  56.6 

30    23  10  39.50 

7.131 

6    8    9.2 

46.81 

2  30.9 

30 

0  37  29.67 

6.931 

3  36  16.3 

46.96 

1  55.5 

31    23  13  30.53 

+7.190 

-  5  49  24.5 

+46.90 

2  29.8 

31 

0  40  15.99 

+6.930 

+3  54  45.0 

+46.13 

1  54.3 

32    23  16  21.28 

+7.109 

-  5  30  37.6 

+46.99 

2  28.7 

32 

0  43    2.29 

+6.999 

+4  13  10.4 

+45.99 

1  53.1 

Day  of  the  Month. 

Ist. 

eth. 

llth. 

16tt 

1.  SlBt  H 

dtb. 

Slet. 

Dayof  theKonth. 

iih. 

10th. 

15th. 

iOth. 

95th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:6 
4.5 

2.6 
4.5 

2:5 
4.4 

2'.8i2:5 
4.4 '  4.3 

2:4 
4.3 

^4 
4J2 

Semidiameter 

Hor.  Parallax 

.     £4 
4J2 

£a 

4.1 

£3 
4.1 

2:3 
4.1 

£3 

4.0 

Nora.~The  lAgn  +  indioatee  north  dedmacions ; 
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GREENWICH  MEAK  TIME. 

HABCH. 

APRIL. 

A 

,    1 

Aaemision. 

Vw.of 
K.A. 
fori 
Hour. 

Apiwreiit 
Deolinatioii. 

Vw.of 

fori 
Hour. 

MerldUhD 

i 

1 

^SISTt"^ 

AaoensioD. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deolinatlon. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
PaMAge. 

Xoon. 

Noon. 

Jfoofi. 

Noon, 

1 

Noon. 

-yool*. 

Noon. 

Noon. 

h    m     a 
0  34  43.33 

a 
•1^.939 

0        1        II 

+  3  17  44.5 

II 
+46.39 

h     ID 

1  56.6 

, 

h    m     t 
3    0  55.96 

B 

+7.017 

+13  16    7r3 

It 
+39.47 

h     ro 
130.7 

1   2 

0  37  39.67 

6.931 

3  36  16.3 

46J90 

1  55.5 

3 

3    3  44.46 

7.094 

13  31  50.9 

39.15 

1  19.5 

3 

0  40  15.99 

6.900 

3  54  45.0 

46.13 

1  54.3 

3 

3    6  33.13 

7.030 

13  47  36.7  1    38.83 

1  18.4 

4 

0  43   3.39 

0.999 

4  13  10.4 

45.99 

153.1 

4 

3    9  31.93 

7.037 

13    3  64.7 

38.60 

1  17.3 

5 

0  45  48.57 

6.99B 

4  31  33.4 

45.84 

153.0 

5 

3  13  10.91 

7.044 

13  18  14.7 

38.16 

1  16.3 

'a 

0  48  34.84 

46.9M 

•1-  4  49  50.8 

+45.68 

1  50.8 

6 

3  15   0.05 

+7.051 

+13  33  36.7 

+97.89 

1  15.1 

4 

05131.10 

6.998 

5   8    5.3 

45.50 

1  49.7 

7 

3  17  49.36 

7.056 

13  48  30.4 

37.48 

1  13.9 

\      « 

0  54    7.36 

6.9M 

5  36  15.9 

45.35 

148.5 

8 

3  30  38.84 

7.065 

14    3  35.7 

37.13 

1  13.8 

9 

0  56  53.63 

t.m 

5  44  33.3 

45.17 

147.3 

9 

3  33  38.48 

7.079 

14  18  13.5 

36.77 

1  11.7 

jio 

0  50  39.93 

6.999 

6   3  34.4 

44.99 

146.1 

10 

3  36  18.30 

7.079 

14  33  50.7 

36.41 

1  10.6 

1" 

1    336.33 

•^6.999 

4-  6  30  33.0 

+44.80 

144.9 

11 

3  39   8.39 

+7.067 

+14  47  30.3 

+36.04 

1    9.5 

\l2 

1    513.55 

6.931 

6  38  15  3 

44.61 

143.8 

13 

3  31  58.46 

7.094 

15    1  40.8 

35.67 

1    8.4 

13 

1    7  58.91 

6.983 

6  56   3.4 

44.41 

143.6 

13 

3  34  48.83 

7.108 

15  15  53.4 

35.99 

1    7.3 

14 

1  10  45.31 

6.996 

7  13  46.9 

44.90 

141.5 

14 

3  37  39.36 

7.110 

15  39  54.8 

34.91 

1    6.3 

16 

1  13  31.76 

6.997 

7  31  35.3 

43.99 

1  40.3 

15 

3  40  30.09 

7.118 

15  43  48.1 

34.53 

1    5.1 

.16 

1  16  18.37 

4«.999 

4-  7  48  58.4 

+43.77 

139.3 

16 

3  43  31.00 

+7.196 

+15  57  33.1 

+34.14 

1    4.0 

:i7 

1  19   4.84 

6.961 

8    6  36.3 

43.54 

138.0 

17 

3  46  13.11 

7.134 

16  1 1    6.6 

33.74 

1    3.9 

16 

1  31  51.48 

6.945 

8  33  48.4 

43.31 

1  36.8 

18 

3  49    3.43 

7.149 

16  34  31.6 

33.34 

1     1.8 

Il» 

134  38.30 

6.949 

8  41    5.1 

43.07 

135.7 

19 

3  51  54.94 

7.150 

16  37  47.0 

39.94 

1    0.7 

90 

137  35.01 

6.963 

8  58  15.9 

49.83 

134.5 

30 

3  54  46.66 

7.150 

16  50  53.7 

39.53 

0  59.6 

31 

130  11.91 

•W.967 

•1-  9  15  30.9 

+49.56 

133.4 

31 

3  57  38.58 

+7.167 

+17    3  48.6 

+39.19 

0  58.6 

«l 

133  56.93 

6.901 

9  33  19.8 

69.33 

1  33.3 

33 

3    0  30.70 

7.176 

17  16  34.5 

31.70 

0  57.5 

'33 

136  46.03 

6.906 

9  49  13.6 

49.07 

131.0 

33 

3    3  33.03 

7.185 

17  39  10.4 

31.98 

0  56.4 

34 

138  33.36 

6.971 

10    5  59.0 

41.80 

139.8 

34 

3    6  15.56 

7.194 

17  41  36.1 

30.80 

0  65.4 

35 

1  41  30.63 

6.976 

10  33  39.1 

41.53 

138.7 

35 

3    9    8.30 

7.909 

17  53  51.7 

30.43 

0  64.3 

36 

144    8.11 

44.961 

•f  10  39  13.5 

+41.95 

137.5 

36 

3  13    1.35 

+7.910 

+18    5  56.9 

+99.99 

0  53.3 

,37 

1  46  55.73 

6.987 

10  55  39.3 

40.97 

136.4 

37 

3  14  54.40 

7.SI0 

18  17  51.7 

99.56 

0  53.3 

38 

1  49  43.48 

6.993 

11  11  59.1 

40.66 

135.3 

38 

3  17  47.76 

7.998 

18  39  36.0 

99.19 

051.1 

39 

153  31.38 

6.990       1138  13.0 

40.30 

134.1 

39 

3  30  41.33 

7.936 

18  41    9.7       96.68 

0  50.0 

30 

1  66  19.43 

7.096       1144  17.7 

40.09 

133.0 

30 

3  33  35.07 

7.944 

18  53  33.6      98.93 

0  49.0 

31 

168   7.61 

-l'7.011    •I-13    0  16.3 

+39.78 

1  31.8 

31 

3  36  39.01 

+7.9S9 

+19    3  44.7 

+97.78 

0  48.0 

33 

U 

3    0  55.96 

•1-7.017    -|'I3  16    7.3 

+39.47 

1  30.7 

33 

3  39  33.15 

+7.960 

+19  14  45.8 

+97.39 

0  46.9 

ftX  of  the  Month. 

td. 

7th. 

1     £3 

\     3.9 

I3Ul 
3.9 

17th. 

3.8 

3.8 

37  th. 

2.3 
3.8 

Di 

%j  of  the  Mont] 

h. 

Ut. 

6th. 

3.1 
3.7 

llth. 

Tx 

3.7 

16th. 

Tl 

3.7 

91 

at. 

I\ 
).6 

f6th. 
3.6 

8«nudtameter   .  . 
Hor.  Parailmz    .  . 

4.1 

Ho 

midiaroeter 
r.  Parmllaz 

3.7 

that  north  deol 
ions  an  doorea 

alng  and  aonth  daolinatlona  inert 

ideelina. 
Maine. 
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GBBBlfWIOH  MBAK  TIME. 

HAT. 

JUHE. 

4 

o 

1 

AsoensioD. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PMMige. 

1 

s 

1 

Aaoension. 

Var.of 

B.A. 

fori 

.  Hoar. 

Apparent 
DeoUnation. 

Var.of 
Deel. 
fori 

Honr. 

Meridian 
PaaMge. 

Noon. 

Noon. 

Noon. 

Noon. 

No<m. 

Noon. 

Noon. 

Noon. 

1 

h    m     ■ 
3  26  29.01 

8 

+7.aS8 

O        *        It 

+.19    3  44.7 

+97.78 

h    m 
0  48.0 

1 

h    m    8 
4  57  36.33 

8 

+-7.413 

+.23  14  28!7 

II 
+19JW 

h    m 
016.9 

2 

3  29  23.15 

7.900 

19  14  45.8 

97.39 

0  46.9 

2 

5    0  34.26 

7.415 

23  19  17.4 

11.70 

0  15.9 

3 

3  32  17.47 

7.968 

19  25  36.0 

96.86 

0  45.9 

3 

5    3  32.20 

7.416 

23  23  53.4 

11.93 

014.9 

4 

3  35  11.98 

7.975 

19  36  15.0 

96.39 

0  44.9 

4 

5   6  30.16 

7.416 

23  28  16.7 

10.70 

0  13.9 

5 

3  38    6.66 

7.909 

19  46  42.9 

95.99 

0  43.9 

5 

5   9  28.11 

7.415 

23  32  27.2 

10.17 

0  13.0 

6 

3  41    1.51 

•1-7.980 

+19  56  59.5 

+95.45 

0  42.9 

6 

5  12  26.04 

+7.414 

+.23  36  25.0 

+  9.64 

0  12.0 

7 

3  43  56.54 

7.996 

20    7    4.6 

94.97 

041.8 

7 

5  15  23.96 

7.418 

23  40  10.0 

9.10 

0  11.1 

8 

3  46  51.73 

7.303 

20  16  58.3 

94.49 

0  40.8 

8 

518  21.86 

7.419 

23  43  42.2 

8.57 

0  10.1 

9 

3  49  47.09 

7.310 

20  26  40.4 

94.01 

0  39.8 

9 

5  21  19.71 

7.410 

23  47    1.6 

8.04 

0    9.2 

10 

3  52  42.60 

7.317 

20  36  11.0 

93.53 

0  38.8 

10 

6  24  17.52 

7.408 

23  50   8.3 

7.51 

0   8.2 

11 

3  55  38.27 

+7.393 

+-20  45  29.8 

+93.04 

0  37.8 

11 

5  27  15.29 

+.7.4O6 

+23  53   2.2 

+  6.96 

0    7.3 

12 

3  58  34.09 

7.399 

20  54  36.9 

99.55 

0  36.8 

12 

5  30  13.00 

7.403 

23  55  43.3 

0.45 

0   6.3 

13 

4    1  30.07 

7.335 

21    3  32.2 

99.06 

0  35.8 

13 

5  33  10.65 

7.400 

23  6811.7 

6.99 

0   5.3 

14 

4    4  26.19 

7.341 

21  12  15.6 

91.56 

0  34.8 

14 

5  36   8.22 

7.397 

24    0  27.4 

6.39 

0    4.3 

15 

4    7  22.45 

7.347 

21  20  47.1 

91.06 

0  33.8 

15 

5  39   5.72 

7.394 

24    2  30.3 

4.86 

0    3.3 

16 

4  1018.85 

+7.353 

+.2129    6.6 

+90.66 

0  32.8 

16 

5  42   3.13 

+.7.300 

+24    4  20.5 

+  4.83 

0    2.3 

17 

4  13  15.38 

7.358 

21  37  14.0 

90.06 

0  31.8 

17 

6  45   0.45 

7.386 

24    5  58.1 

3.80 

0    1.3 

18 

4  16  12.05 

7.364 

2145    9.3 

19.55 

0  30.8 

18 

5  47  57.68 

7.389 

24    7  23.0 

8.97 

5  0   o.s 

19 

4  19   8.86 

7.369 

2152  52.5 

19.06 

0  29.8 

19 

5  50  54.80 

7.378 

24    835.3 

9.74 

23  58.3 

80 

4  22    5.79 

7.374 

22    0  23.5 

18.54 

0  28.8 

20 

5  53  51.80 

7.373 

24    9  34.9 

9.99 

23  57.3 

31 

4  25   2.83 

+7.379 

+.22    7  42.3 

+18.03 

0  27.8 

21 

5  56  48.68 

+7.368 

+24  1021.9 

+  1.70 

23  56.3 

22 

4  27  59.99 

7.384 

22  14  48.8 

17.69 

0  26.8 

22 

5  59  45.43 

7.369 

24  10  56.4 

1.18 

23  55.3 

S3 

4  30  57.26 

7.388 

22  21  42.9 

17.00 

0  25.8 

23 

6   2  42.04 

7.356 

24  11  18.4 

0.68 

23  54.3 

24 

4  33  54.62 

7.399 

22  28  24.7 

16.48 

0  24.8 

24 

6    5  38.50 

7.350 

24  1127.9 

+  0.14 

23  53.3 

25 

4  36  52.08 

7.396 

22  34  54.1 

15.96 

0  23.8 

25 

6   8  34.80 

7.343 

24  11  25.0 

-0J8 

23  52.3 

26 

4  39  49.64 

+7.400 

+.22  41  11.0 

+15.44 

0  22.8 

26 

61130.94 

+7.336 

+24  11    9.6 

-0.90 

23  51.3 

27 

4  42  47.27 

7.403 

22  47  15.4 

14.99 

0  21.8 

27 

6  14  26.90 

7.398 

24  10  41.9 

1.49 

23  50.3 

28 

4  45  44.98 

7.406 

22  53    7.3 

14.40 

0  20.8 

28 

617  22.67 

7.390 

24  10    1.8 

1.94 

23  49.3 

29 

4  48  42.75 

7.408 

22  58  46.6 

13.88 

0  19.8 

29 

6  20  18.24 

7.311 

24    9    9.4 

9.45 

23  48.3 

30 

4  51  40.57 

7.410 

23   4  13.2 

13.35 

0  18.8 

30 

6  23  13.60 

7.309 

24    8    4.8 

9.00 

23  47.3 

31 

4  54  38.43 

+•7.419 

+23    9  27.3 

+19.89 

0  17.9 

31 

6  26    8.74 

+7.993 

+24    6  47.9 

-8.40 

23  46.3 

32 

4  57  36.33 

+7.413 

+.23  14  28.7 

+19.99 

0  16.9 

32 

6  29   3.65 

+.7.983 

+24    5  19.0 

-8.90 

23  45.2 

Dayof  the  Month. 

Itt. 

etb. 

11th. 

16tl 

1.  21st.  9 

0th. 

sut. 

Day  of  the  Month. 

Sth 

10th. 

ISth. 

lOth. 

95th. 

SOth. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3.6 

2.0 
3.6 

3.5 

3.£ 

)    4t.(i 
\    3.5 

si:o 

3.5 

2:0 
3.5 

Set 
Ho 

nidiameter   .  . 
r.  Parallax    .  . 

3.4 

£0 
3.4 

3.4 

£0 
3.4 

£0 
3.4 

£q 

3.4 
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f- 

GBBBI<rWIOH  MEAir  TDfB. 

JULY. 

AUGUST. 

1 

1 

Var.of 
KA. 
fori 

Honr. 

Nocn, 

DMllSISlli. 

Var.of 
Dwtl. 
fori 

Honr. 

Moridlaa 

1 

1 

Aacensioo. 

Var.of 
B.A. 
fori 

Honr. 

DeelSaaSon. 

Var.of 
DecL 
fori 

Honr. 

Meridian 
PMMce. 

Jfoon. 

Noon, 

y«». 

Noon, 

Noon, 

Noon. 

y^on. 

1 

b    m     8 
696   8.74 

9 

•1-7.908 

+94    6  47'.9 

-3.48 

h    m 
93  46.3 

1 

b    m     8 
7  54  13.45 

a 
+8.878 

0     1     It 
+91  59  26.4 

1* 
-17.87 

h    m 
93  11.9 

9 

6  99   3.65 

7.983 

94    5  19.0 

8.08 

93  45.9 

2 

7  56  58.39 

8.861 

21  45  17.4 

18.07 

93  10.7 

3 

6  3168.33 

7.973 

94    3  37.9 

4.46 

93  44.9 

3 

7  59  49.79 

8.844 

91  37  59.0 

18.47 

23    9.5 

4 

6  34  59.76 

7.963 

94    1  44.8 

4.08 

93  43.1 

4 

8   9  96.85 

8.897 

91  30  31.1 

18.86 

93   8.3 

& 

6  37  46.94 

7JB8 

93  50  39.8 

6.48 

93  49.1 

5 

8    5  10.51 

8.810 

91  99  53.9 

19.94 

93    7.1 

6 

6  40  40.85 

•f7.9«l 

+93  57  99.8 

-6.95 

9341.1 

6 

8    7  53.76 

+8.793 

+91  15   7.5 

-19.88 

93    5.9 

7 

6  43  34.50 

7.930 

93  54  54.0 

8.44 

23  40.0 

7 

8  10  36.58 

8.778 

91    7  11.9 

90.00 

93    4.7 

8 

6  46  97.88 

7.919 

93  59  13.4 

8.93 

93  39.0 

8 

8  13  19.00 

8.750 

20  59    7.4 

90.37 

93    3.4 

9 

6  49  90.98 

7.907 

93  49  91.1 

7.49 

93  37.9 

9 

816    1.09 

8.789 

90  50  54.0 

90.74 

93   9.1 

10 

6  59  13.79 

7.106 

93  46  17.9 

7.00 

93  36.9 

10 

8  18  49.69 

8.795 

20  42  31.7 

91.11 

93   0.9 

11 

6  55   6.31 

•1-7.183 

-►93  43    1.7 

-8.38 

93  35.8 

11 

8  9193.89 

+8.708 

+90  34    0.8 

-91.47 

99  59.6 

19 

6  57  58.53 

7.170 

93  39  34.7 

8.86 

93  34.7 

12 

8  94    4.61 

8.801 

20  2521.3 

91.83  {92  58.4  II 

13 

7    0  50.45 

7.1A7 

93  35  56.3 

9.84 

93  33.6 

13 

8  96  44.99 

8.874 

20  16  33.3 

89.18 

29  57.1 

14 

7    3  49.06 

7.144 

93  39   6.6 

9.81 

23  32.5 

14 

8  99  24.97 

8.867 

20    7  36.9 

99.58 

99  55.8 

16 

7    633.37 

7.131 

93  98    5.5 

10.98 

23  31.4 

15 

8  32    4.54 

8.840 

19  58  32.1 

99.86 

92  54.5 

10 

7   9  94.37 

+7.118 

+93  93  53.3 

-10.74 

23  30.3 

16 

8  34  43.71 

+8.894 

+19  49  19J2 

-83.90 

22  63.9 

17 

7  19  15.05 

7.106 

93  19  30.0 

11.90 

23  29.2 

17 

8  37  92.47 

8.807 

19  39  58.3 

83.54122  51.9 

18 

7  15   5.40 

7.001 

93  14  55.7 

11.88 

23  28.1 

18 

8  40    0.82 

8.580 

19  30  29.3 

83.87  1  29  50.6 

19 

7  17  55.43 

7.on 

93  10  10.4 

19.11 

23  27.0 

19 

8  42  38.77 

84^73 

19  90  52.5 

84.80    22  49.3 

90 

7  90  45.19 

7.063 

93    5  14.3 

19.68 

23  25.9 

20 

8  45  16.32 

8.558 

19  1 1    7.9 

84.58;  22  48.0 

91 

7  93  34.47 

•1-7.010 

+93   0    7.4 

-13.01 

93  94.8 

91 

8  47  53.46 

-M.530 

+  19    1  15.7 

-84.83  {  22  46.7 

» 

7  96  93.48 

7.035 

92  54  49.8 

13.45 

93  93.6 

99 

8  50  30.19 

8.589 

18  51  16.0 

85.14  '  22  45.4 

93 

7  99  19.14 

7.090 

99  49  91.6 

13.80 

93  22.5 

93 

8  53   6.51 

8.505 

18  41    8.8 

85.45  1  22  44.0 

94 

7  32    0.44 

7.006 

92  43  42.9 

14.33 

23  21.3 

94 

8  55  42.44 

8.488 

18  30  54.3 

85.75  1  22  42.6 

95 

7  34  48.39 

6J00 

99  37  53.8 

14.78 

23  20.2 

95 

8  58  17.95 

8.471 

18  20  39.6 

86.06,22  41.3 

96 

7  37  35JJ7 

-HJSm 

+92  31  54.3 

-16.19 

23  19.0 

96 

9    0  53.05  1  +8.454 

+18  10    3.9 

-86.35 '  22  39.9 

97 

7  40  93.18 

8.069 

22  25  44.7 

16.61 

23  17.9 

97 

9    3  27.74        8.437 

17  59  28.2 

06.84   22  38.61 

«8 

7  43  10.01 

6.043 

22  19  24.9 

18.03 

23  16.7 

28 

9   6   9.09       8.490 

17  48  45.6 

88.99    22.37.2! 

99 

7  45  56.46 

8.007 

22  19  55.1 

18.45 

23  15.5 

99 

9    8  35.90        8.403 

17  37  56.9      97.90   22  35.8 

30 

7  48  49.6-2 

8.911 

22   6  15.3 

18.86 

23  14.3 

30 

9  11    9.37 1      8.386 

17  27    0.21     97.47   22  34.4 

31 

7  5198.18 

•HJ04 

+21  59.25.7 

-17.97 

23  13.1 

31 

9  13  49.44  1   -^.380 

+17  15  67.7  1  -«7.73   29  33.0 

99 

7  54  13.45 

+8.878 

+2159  96.4 

-17.87 

23  11.9 

39 

9  16  15.101   +8.360 

+17    448.9'  -97.90   22  31.6 

!                         1 

Dux  of  llM  Month. 

6th 

l»th. 

16th.  ' 

Mth. 

S6th. 

80th. 

Day  of  the  Month. 

4th. 

9th. 

14th. 

18th. 

f4th. 

si:o 
3.5 

f9th. 
3.6 

1 

8«au4iAmtMr   .  . 
Hor.  Parallmz    .  . 

3.4 

1     ijQ 
3.4 

2:0 
3.4 

£0 
3.4 

ii:o 

3.4 

9.0 
3.4 

Semidiameter   .  . 
Hor.  Parallax    .  . 

3.4 

3.4 

si:o 

3.4 

3.6 

•  ilgB -hprcftxad  to  ihehovrlyohangeof  deoUnatloii  Indioatoa 
lonaarodeorMslBg.   The  sign -IndioatM  that  north  deolinat 

iona  are  deoreaatng  and  aonth  decUnatlona  increaatng. 
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MARS,    1889. 


OBBBNWIOH  MEAN  TIME. 


SEPTEMBEB. 


OCTOBER. 


Apparent 

Right 
ABcension. 


Koon. 


b  ni  s 
9  16  15.10 
9  18  47.36 
9  21  19.20 
9  23  50.66 
9  26  21.72 

9  28  52.39 
9  3122.69 
9  33  52.60 
9  36  22.13 
9  38  51.29 

9  4120.09 
9  43  48.52 
9  46  16.60 
9  48  44.32 
9  51  11.69 

9  53  38.72 

9  56  5.40 

9  58  31.75 

10  0  57.75 

10  3  23.42 

10  5  48.75 
10  6  13.75 
10  10  38.42 
10  13  2.77 
10  15  26.79 

10  17  50.49 
10  20  13.87 
10  22  36.93 
10  24  59.68 
10  27  22.12 

10  29  44.25 
10  32   6.08 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


•H6.3Sfi 
0.335 
6.318 
i.308 
e.966 

+6JW0 
0.954 
6.939 
6.998 
6.997 

•f6.19a 
6.177 
0.109 
0.148 
6.133 

46.119 
6.106 
6.090 
6.076 
6.069 

•H.048 
0.034 
0.091 
0.007 
5.994 

+5.961 
5.907 
5.954 
5.941 
5.996 

4^.916 
+5.904 


Apparent 
Deounation. 


No<m. 


+17  4  48.9 
16  53  33.7 
16  42  12.4 
16  30  45.0 
16  19  11.6 

+16  7  32.3 
15  55  47.3 
15  43  56.7 
15  32  0.5 
15  19  58.8 

+15  7  51.8 
14  55  39.6 

-  14  43  22.2 
14  30  59.7 
14  18  32.3 

+14  6  0.1 
13  53  23.1 
13  40  41.5 
13  27  55.4 
13  15  4.8 

+13  2  10.0 
12  49  10.9 
12  36  7.8 
12  23  0.8 
12  9  49.8 

+1 1  56  35.2 
II  43  16.9 
1 1  29  55.0 
11  16  29.8 
11  3  1.2 

+10  49  29.5 
+10  35  54.6 


Var.of 
Deol. 
fori 
Hoar. 


Woon. 


-97.99 
96.95 
98.51 
98.70 
99.01 

-M.95 
99.49 
99.79 
99.95 
30.18 

-30.40 
30.09 
30.83 
31.04 
31.94 

-31.44 
31.04 
31.83 
39.01 
39.19 

-39.37 
39.54 
39.71 

39.87 
33.03 

-33.19 
33.34 
33.48 
33.09 
33.70 

-33.89 
-34.09 


Meridian 
Panage. 


h  m 
22  31.6 
22  30.2 
22  28.8 
22  27.4 
22  25.9 

22  24.5 
22  23.0 
2221.5 
22  20.1 
22  18.6 

22  17.2 
22  15.7 
2214.3 
22  12.8 
22  11.3 

22  9.8 

22  8.3 

22  6.8 

22  5.3 

22  3.8 

22  2.3 
22  0.7 
2159.2 
21  57.7 
21  56.1 

21  54.6 
21  53.0 
21  51.5 
21  49.9 
21  48.3 

21  46.7 
21  45.1 


Apparent 

Sight 
Atoensioa. 


Noon, 


h  m  8 
10  29  44.25 
10  32  6.08 
10  34  27.62 
10  36  48.87 
10  39  9.84 

10  41  30.52 
10  43  50.93 
10  46  11.08 
10  48  30.96 
10  50  50.59 

10  53  9.98 
10  55  29.12 

10  57  48.02 

11  0  6.68 
11  225.11 

11  4  43.32 
11  7  1.31 
11  9  19.07 
11  11  36.62 
11  13  53.95 

11  16  11.08 
11  18  27.99 
11  20  44.70 
1123  1.20 
1125  17.50 

1127  33.59 
11  29  49.49 
11  32  5.20 
11  34  20.72 
11  36  36.05 

11  3851.20 
1141  6.18 


Var.of 
R.A. 
fori 
Hoar. 


Noon, 


8 

+5.910 
5.904 
5.809 
5.860 
5.888 

+5.8S0 
5.845 
5.834 
5.883 
5.813 

+«.803 
5.793 
5.783 
5.773 
5.703 

+5.754 
5.745 
5.730 
5.7S7 
5.718 

+«.709 
5.790 
5.091 
5.683 
5.675 

+5.666 
5.658 
5.650 
5.049 
5.035 

+5.098 
+5.091 


Apparent 
Deoanation. 


Noon, 


+10  49  29.5 

10  35  54.6 

10  22  16.8 

10    8  36.0 

9  54  52.4 

+  9  41  6.1 
9  27  17.2 
9  13  25.8 
8  59  31.8 
8  45  35.6 

+  8  31  37.0 
8  17  36.3 
8  3  33.5 
7  49  28.8 
7  36  22.1 

+  7  21  13.6 
7  7  3.6 
6  52  51.7 
6  38  38.5 
6  24  23.8 

+  6  10  7.9 
5  55  50.8 
5  4132.6 
5  27  13.5 
5  12  53.4 

+  4  58  32.6 
4  44  11.2 
4  29  49.2 
4  15  26.8 
4    I    4.1 

+  3  46  41.0 
+  3  32  17.8 


Var.of 
DecL 
fori 
Hoar. 


Noon, 


-03.80 
34.09 
34.14 
34.90 
34.37 

-M.48 
34.59 
34.70 
84.80 


Meridian 
Paange. 


-34.06 
85.07 
86.16 


85.81 


85.45 

35.59 

.   85.58 

35.64 

-35.69 
35.74 
35.78 
35.89 
36.85 


21  46.7 
21  45.1 
21  43.5 
2141.9 
21  40.3 

21  38.7 
21  37.1 
21  35.5 
21  33.9 
2132.3 

21  30.7 
21  29.0 
21  27.4 
2125.8 
2124.1 

2122.5 
2120.8 
21  19.2 
21  17.6 
21  15.9 

21  14.3 
21  12.6 
21  11.0 
21  9.3 
21    7.6 


-35. 


21 


5.9 

35.90,21    4.2 
35.99   21    2.6 

35.94  j  21    0.9 

35.95  20  59.2 

-39.90   20  57.5 
-35.97  i  20  55.8 


Day  of  the  Month. 

Semidiameter   .  . 
Hor.  Parallax    .  . 


3d. 

8th. 

ISth. 

18th. 

3Sd. 

2:0 

i:o 

2:0 

lo 

2.1 

3.5 

3.5 

3.6 

3.6 

3.7 

28th. 


Day  of  the  Month. 


2.1 
3.7 


Semidiameter    . 
Hor.  Parallax    . 


Sd. 


21 

3.7 


8th. 


2:1 

3.8 


ISth. 


3.8 


ISth. 


3.8 


3Sd. 


18tta. 


3.9 


2.3 
3.9 


KoTB.~The  figa  +  indicatea  north  deolinations ;  the  aiirn  — >  indioates  aoath  deoUnationa. 


MARS,   1889. 
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OBEEllWICH  MEA^  TIME. 

NOVEMBEB. 

DECEMBER. 

4 

§ 

o 

1 

Apparent 
DeoUnatioD. 

Var.of 
DmI. 
fori 
Honr. 

Meridian 
PMMge. 

1 

1 

Aaoeoflioo. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 

Deol. 
fori 
Honr. 

Meridlu 
Paaaege. 

N99n,           yocn. 

Noon, 

Koon. 

Nwtn, 

Noon. 

Nwm, 

Noon. 

, 

h    m     •      1       • 
11  41    6.18     46.091 

O        t        ii 

+3  32  17.8 

-36.07 

h     m 
20  55.8 

h    m     s 
12  47  33.53 

+6.469 

-  3  33  34!V 

//     1     h    m 
-34.43!  20    4.0 

3    1143  80.981      6.614 

3  17  54.5 

35.97  1  20  54.1 

2 

12  49  44.75 

6.465 

3  47  19.8 

34.39    20    2.2 

3,  114535.621     5.807        3    331. 1 

35.97  I  20  52.4 

3 

12  51  55.88 

6.469 

4    1    2.3 

34.911  20    0.5 

4 

11  47  50.10 

6.600 1      2  49    7.9 

35.97 ,  20  50.7 

4 

12  54    6.92 

6.456 

4  14  42.0 

34.10 

19  58.7 

6 

J 150    4.42 

6.6«3 

2  34  44.8 

36.96  1  20  49.0 

5 

12  56  17.89 

6.456 

4  28  19.0 

33.06 

19  57.0 

6    1152  18.59 

46.667 

+2  20  21.9 

-35.96  j  20  47^.3 

6 

12  58  28.78 

+«.49S 

-  4  4153.1 

-33.86 

19  55.2 

7    1154  32.62 

6.661 

2    5  59.4 

35.93  1  20  45.6 

7 

13    0  39.59 

6.449 

4  55  24.2 

33.74!  19  53.4  II 

8    1156  46.51 

6.875 

1  51  37.3 

35.91  j  20  43.9 

8 

13    2  50.32 

5.446 

6    8  52.4 

83.61 

19  51.7 

9 

1150    0.27 

6.670 

1  37  15.6 

35.89 ;  20  42.2 

9 

13    5   0.98 

6.443 

5  22  17.5 

33.48 

19  49.9 

10 

12    1  13.89 

6.566 

122  54.5 

36.67    20  40.5 

1 

10 

13    7  11.57 

6.440 

5  35  39.4 

33.36 

19  48.2 

II  ;  12    327.39 

+6.660 

+1    8  34.0 

-35.84 ;  20  38.7 

II 

13   9  22.09 

+6.437 

-  5  48  58.2 

-33.91 

19  46.4 

12    12   5  40.77 

6.566 

0  54  14.2 

35.81    20  37.0 

12 

13  11  32.54 

6.434 

6   2  13.6 

33.07 

19  44.7 

13    12   7  54.02 

6.560 

0  39  55.3 

36.77 

20  35.3 

13 

13  13  42.91 

6.431 

6  15  25.6 

39.93 

19  42.9 

14  1  12  10    7.16 

5.646 

0  25  37.3 

35.73 

20  33.6 

14 

13  15  53.21 

5.496 

6  28  34.2 

39.78 

1941.1 

15 

1212  20.18 

6.640 

+0  11  20.3 

35.69 

20  31.9 

15 

13  18    3.43 

6.494 

6  41  39.2 

39.63 

19  .39.3 

16 

12  14  33.08 

46.536 

-0   2  55.6 

-35.64 

20  30.1 

16 

13  20  13.57 

+5.491 

-6  54  40.5 

-36.48 

19  37.5 

17 

12  16  45.87 

5.530 

0  17  10.3 

36.59 

20  28.4 

17 

13  22  23.63 

6.416 

7    7  38.2 

39.38 

19  35.8 

18 

12  18  58.55 

6.566 

0  31  23.7 

35.53 

20  26.6 

18 

13  24  33.60 

6.414 

7  20  31.9 

36.16 

19  34.0 

19 

12  21  11.12 

6.561 

0  45  35.7 

36.47 

20  24.9 

19 

13  26  43.49 

6.410 

7  33  21.7 

31.99 

19  32.2 

20 

12  23  23.58 

6.516 

0  59  46.2 

36.40 

20  23.1 

20 

13  28  53.28 

6.406 

7  46    7.5 

31.88 

19  30.4 

21 

12  25  35.93 

45.619 

-1  13  55.1 

-35.33 

20  21.4 

21 

13  31    2.96 

+6.409 

-7  58  49.2 

-31.66 

19  28.6 

22 

12  27  48.16 

6.507 

1  28    2.3 

35.96 

20  19.7 

22 

13  33  12.57 

6.306 

8  1 1  26.7 

31.47 

19  26.9 

23 

12  30    0.29 

6.509 

1  42    7.7 

36.19 

20  17.9 

23 

13  35  22.06 

6.394 

8  23  59.9 

31.99 

19  25.1 

24 

12  32  12.31 

5.4B6 

156  11.2 

36.11 

20  16.2 

24 

13  37  31.45 

6.369 

8  36  28.7 

31.11 

19  23.3 

25 

12  34  24.22 

5.463 

2  10  12.6 

36.08 

20  14.4 

25 

13  39  40.73 

6.365 

8  48  53.1 

30.99 

19  21.5 

26 

12  36  36.02 

46.480 

-2  24  12.0 

-34.93 

20  12.7 

26 

13  41  49.90 

+5.380 

-  9    1  13.0 

-30.73 

19  19.7 

27 

12  38  47.72  1      6.4«5 

2  38   9.2 

34.84 

20  11.0 

27  >  13  43  58.96 

6.375 

9  13  28.3 

30.64 

19  17.9 

28 

12  40  59.32 

6.481 

2  52    4.2 

34.74 

20    9.2 

28 

13  46    7.90 

5.371 

9  25  39.0 

30.35 

19  IH.l 

[29 

12  43  10.82 

6.477 

3    5  56.8 

34.64 

20    7.5 

29 

13  48  16.73 

5.366 

9  37  44.9 

30.15  j  19  14.3 

30 

12  45  22.22 

6.473 

3  19  47.0 

34.54 

20    5.7 

30 

13  50  25.44 

6.361 

9  49  46.1 

99.95  1  19  12.5 

1 

|3I 

12  47  33.53 

46.460 

-3  33  34.7 

-34.43 

20    4.0 

31 

13  52  34.04 

+5.356 

-10    1  42.4 

-99.75  1  19  10.7 

32 

12  49  44.75 

45.466 

-3  47  19.8 

-34.36 

20   2.2 

32 1  13  54  42.52 

+6.361 

-10  13  33.9 

-99.54     19    8.9 

D»y  of  ibe  Month. 

9d. 

Tth. 

19Ul 

nth. 

93(L 

ji:5 

4.3 

27fch. 

2!5 
4.4 

Day  of  the  Month. 

5i:6 

4.6 

Tth. 

5r.6 

4.6 

13th. 

in 

4.7 

17U 

ix 

AX 

i.Md-5 
i    5.0 

I7tb. 

31d. 

8«midimaiet6r  .  .  . 
Hor.  Parallax   .  .  . 

4.0 

4.1 

4JI{ 

iA 
AH, 

Semidiameter  .  . 
Hor.  Parallax   .  . 

5.1    5iJ 

•oath  deolinationt  Inoreaaing. 

236 


JUPITER,    1889. 


OBBBNWIOH  MEAN  TIMK 

JANUAKr. 

FEBRUABT. 

1 

1 

Aaeensioii. 

Var.of 

B.A. 

fori 

Hour. 

Aimaront 
DeolUiAtion. 

Var.of 
Dool. 
fori 

Hour. 

Meridian 

1 

1 

AaoenBioA. 

Var.of 
B.A. 
fori 

Hoar. 

imSSS^. 

Var.of 
DeoL 
fori 

Hoar. 

Meridian 

PMMf. 

Noim. 

Noon, 

Noon. 

Noon, 

i^Toon. 

JfooA. 

No9n, 

JfOOM. 

1 

h    m     B 
17  28   4.00 

B 

•M.S07 

O        t        01 

-22  52   2.2 

-9.01 

h   m 
22  40.0 

1 

b    m    ■ 
17  56  16.12 

B 

+«.107 

o 
-23 

6   0.0 

-0.39 

b    m 
21    6.0 

9 

17  29    1.47 

9.an 

22  52  49.7 

1.95 

22  37.0 

2 

17  57    6.53 

9.003 

23 

6   7.4 

0J» 

21    2.9 

3 

17  29  58.81 

9.388 

22  53  35.7 

IJO 

22  34.0 

3 

17  57  66.59 

9.070 

23 

613.6 

0.93 

20  59.8 

4 

17  30  56.02 

9.S80 

22  54  20.3 

1.83 

22.31.0 

4 

17  58  46.30 

9.064 

23 

618.9 

0.10 

20  56.7 

5 

17  31  53.08 

9.374 

22  55   3.4 

1.77 

22  28.0 

5 

17  59  35.66 

9.040 

23 

6  23.1 

0.15 

20  53.6 

6 

17  32  49.99 

•M.308 

-22  55  45.2 

-1.71 

22  25.0 

6 

18   0  24.65 

+«.0S4 

-23 

6  26.3 

-0.11 

20  50.5 

7 

17  33  46.74 

9.361 

22  56  25.4 

1.65 

22  22.0 

7 

18    1  13.28 

9.018 

23 

6  28.6 

0.07 

20  47.3 

8 

17  34  43.33 

9.354 

22  57   4.3 

1.50 

22  19.0 

8 

18   2    1.62 

9.069 

23 

6  29.9 

--0.04 

20  44.2 

9 

17  35  39.76 

9.347 

22  57  41.8 

1.53 

2216.0 

9 

18   2  49.38 

1.986 

23 

6  30.3 

0.00 

2041.1 

10 

17  36  36.00 

9.310 

22  58  17.8 

1.47 

2213.0 

10 

18   3  36.86 

1.070 

23 

6  29.9 

40.04 

20  37.9 

11 

17  37  32.06 

+9.339 

-22  58  52.5 

-1.41 

2210.0 

11 

18   4  23.93 

+IJS3 

-23 

6285 

40.07 

20  34.7 

12 

17  38  27.93 

9.394 

22  59  25.8 

1.36 

22   7.0 

12 

18   510.60 

1.036 

23 

6  26.2 

0.11 

20  31.6 

13 

17  39  23.61 

9.318 

22  59  57.7 

1.30 

22   4.0 

13 

18   5  56.87 

1.010 

23 

6  23.1 

0.15 

20  28.4 

14 

17  40  19.09 

9.308 

23   0  28.2 

1.94 

22    1.0 

14 

18   6  42.71 

1J09 

23 

619.3 

0.18 

20  25.2 

15 

17  41  14.37 

9.9W 

23    0  57.4 

1.19 

2158.0 

15 

18   7  28.14 

1.884 

23 

614.7 

0.91 

20  22.0 

16 

17  42    9.43 

•Hi.900 

-23    125.2 

-1.13 

2155.0 

16 

18   813.14 

+-1J06 

-23 

6   9.3 

+OJH 

20  18.8 

17 

17  43   4.27 

9.981 

23    151.7 

1.07 

21  51.9 

17 

18   8  67.70 

1.847 

23 

6   3.2 

0.97 

20  15.6 

18 

17  43  58.88 

9.971 

23   2  10.9 

1.09 

21  48.9 

18 

18   9  41.81 
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18   7  47.76 

1.319 

93  18  17.0 

0.01 

11    3.9 

7 

17  55  17.99 

0.509 

93  93  16.9 

0.99 

8  49.0 

6 

18   7  16.97 

um 

93  18  31.5 

0.50 

10  58.7 

8 

17  55    4.08 

0.560 

93  93  93.8 

9.99 

8  44.8 

9 

18   6  45.08 

1J98 

93  18  45.6 

0.57 

10  54.3 

9 

17  54  51.01 

0J98 

93  93  30.8 

OM 

8  40.7 

10 

18   614.99 

1.978 

93  18  59.9 

0.56 

10  49.8 

10 

17  54  38.72 

0.496 

93  93  37.7 

0.99 

8  36.6 

11 

18   5  43.79 

-1J63 

-93  19  19.4 

-0.54 

10  45.4 

11 

17  54  27.20 

-0.463 

-93  93  44.6 

-0.99 

8  32.4 

19 

18   5  13.50 

1.9C7 

93  19  95.9 

0.59 

10  40.9 

19 

17  54  16.46 

0.430 

93  93  51.5 

0.99 

8  28.3 

13 

18   4  43.85 

1.930 

93  19  37.6 

0.50 

10  36.5 

13 

17  54    6.59 

0.397 

23  23  58.5 

0.99 

8  24.2 

14 

18   4  14.51 

1J13 

93  19  49.6 

0.49 

10  39.1 

14 

17  53  57.37 

0.364 

93  94    5.5 

0.30 

8  90.1 

15 

18   3  45.61 

1.195 

93  90    1.3 

0.47 

10  97.7 

15 

17  53  49.01 

0.331 

93  24  12.5 

0.30 

8  16.1 

16 

18   3  17.14 

-I.IW 

-939019.6 

-0.46 

10  93.3 

16 

17  53  41.46 

-0JM8 

-23  94  19.6 

-0.30 

8  19.0 

17 

18   9  49.15 

1.157 

93  90  93.5 

0.45 

10  18.9 

17 

17  53  34.72 

0.964 

93  94  96.7 

0.30 

8    8.0 

18 

18   991.63 

1.136 

93  90  34.1 

0.43 

10  14.5 

18 

17  53  28.78 

0.990 

23  24  33.9 

0.30 

8    4.0 

19 

18    154.69 

1.115 

93  90  44.3 

0.49 

10  10.9 

19 

17  53  23.66 

0.196 

23  24  41.2 

0  30     8   0.0 1 

90 

18    198.13 

1.003 

93  90  54.9 

0.41 

10    5.8 

90 

17  53  19.36 

0.169 

23  24  4&5 

0.31      7  56.0 

31 

18    1    9.17 

-1.070 

-93  91    3.9 

-0.39 

10    1.5 

91 

17  53  15.87 

-0.198 

-23  24  56.0 

-0.31      7  52.0 

99 

18   0  36.77 

1.047 

93  91  13.9 

0J6 

9  57.1 

92 

17  53  13.21 

0.094 

23  25    3.5 

0.31      7  48.0  1 

93 

18   0  11.94 

1.0» 

93  91  92.3 

0.97 

9  52.8 

23 

17  53  11.37 

0.060 

23  25  1 1.0 

0.39'    7  44.0, 

94 

17  50  47.69 

ojoe 

93  21  31.1 

0J6 

9  48.4 

24 

17  63  10.37     -0.095 

23  25  18.7 

0.39  i    7  40.1 

95 

17  50  94.04 

0.979 

93  21  39.7 

0.35 

9  44.1 

25 

17  53  10.19     40.010 

23  25  26.5 

0.33 1    7  36.2 

l» 

17  59    1.09 

-0.946 

-23  21  48.0 

-0.34 

9  39.8 

26 

17  53  10.84 

+0.045 

-23  25  34.4 

-0.33  i    7  32.2 

.87 

17  58  38.63 

0.919 

23  2156.1        0.33 

9  35.5 

27 

17  53  12.32 

0.080 

23  25  42.4 

0.94      7  28.3 

1* 

17  58  16.89 

0.808 

23  22   4.1        0.39 

9  31.2 

28 

17  53  14.63 

0.114 

23  25  50.5 

0.34      7  24.5 

'» 

17  57  55.81 

0.864 

23  22  11.9       0.39 

9  26.9 

29 

17  53  17.77 

0.149 

23  25  58.6 

0.36     7  20.6 

30 

t 

17  57  35.41 

0J35 

23  22  19.5       0.31 

9  22.7 

30 

17  53  21.74 

0.183 

23  96    6.9 

0.35      7  16.7 

1 

'31 

17  57  15.70 

H).806 

-23  22  27.0 

-0.30 

9  18.4 

31 

17  53  26.53 

40.917 

-23  26  15.2 

-0.35     7  12.9 

39 

17  56  56.70 

-0.777 

-23  22  34.4 

-0.30 

9  14.2 

32 

17  53  32.15     -10.951 

i 

-23  26  23.6 

-0.35      7    9.0 

! 

eth. 

14ih. 

nd. 

SOtb. 

Day  of  the  Mouth. 

7th. 

15th. 

98d. 

Slat. 

Polar  Semidiameter  .  . 
Uorisootal  Parallax  .  . 

2si'3 
2.1 

2i:i 

9.1 

3L8 
9.1 

9l'i 
9.0 

Polar  Semidiameter  .  . 
HorizonUl  Parallax  .  . 

2i:i 

2.0 

2d:i 

li 

^.2 
)        1.9 

1^7 
1.0 
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JUPITER,    1889. 


GBBKNWIOH  MEAN  TDfB. 


SEPTEMBEB. 


OCTOBEB. 


3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 

23 

24| 
85 1 

26' 

871 

89 
30' 

-1 

32 


Apparent 

Bight 
Ascension. 


Kowi, 


h  ni  s 
17  53  32.15 
17  53  38.59 
17  5:J  45.84 
17  53  53.90 
17  54    2.78 

17  54  12.46 
17  54  22.94 
17  54  34.21 
17  54  46.28 
17  54  59.14 

17  55  12.77 
17  55  27.19 
17  55  42.37 
17  55  58.32 
17  56  15.04 

17  56  32.53 
17  56  50.77 
17  57  9.78 
17  57  29.53 
17  57  50.02 

17  58  11.26 
17  58  33.22 
17  58  55.92 
17  59  19.33 
17  59  43.47 


18 
18 
18 
18 
18 

18 
18 


0    8.31 

0  33.86 

1  0.11 
127.05 

1  54.67 

2  22.96 
2  51.92 


liar,  of 
B.A. 
fori 
Honr. 


Noon. 


-M>.951 
0.966 
0.319 
0.353 
0.387 

•H>.«0 
0.453 
0.486 
0.519 
0.589 

40.584 
0.610 
0.648 
0.680 
0.719 

•H).744 
0.775 
0.806 
0.838 
0.869 

-M>.900 
0.031 
0.961 
0.991 
1.081 

•1-1.060 
1.070 
1.106 
1.137 
1.165 

+1.193 
+1.991 


Apparent 
Deoluation. 


Noon. 


-23  26  23.6 
23  26  32.1 
23  26  40.6 
23  26  49.2 
23  26  57.9 

-23  27  6.5 
23  27  15.2 
23  27  23.9 
23  27  32.6 
23  27  41.3 

-23  27  50.0 
23  27  58.6 
23  28  7.2 
23  28  15.7 
23  28  24.1 

-23  28  32.5 
23  28  40.7 
23  28  48.8 
23  28  56.8 
23  29  4.6 

-23  29  12.2 
23  29  19.6 
23  29  26.9 
23  29  33.9 
23  29  40.6 

-23  29  47.1 
23  29  53.3 
23  29  59.2 
23  30  4.7 
23  30  9.9 

-23  30  14.8 
-23  30  19.2 


Var.of 
Decl. 
fori 
Honr. 


Koon. 


H).3S 
0.36 
0.36 
0.36 
0.36 

H).36 
0.36 
0.36 
0.36 
0.36 

-0.36 
0.36 
0.35 
0.35 
0.35 

-0.34 
0.34 
0.33 
0.33 
0.39 


0.31 
0.30 
0.99 
0.98 

-0.97 
0.95 
0.94 
0.93 
0.91 


Meridian 

:e. 


Day  of  the  Konth. 


8th. 


16th. 


7  9.0 
7  5.2 
7  1.4 
6  57.6 
6  53.8 

6  50. 
6  46.3 
6  42.5 
6  38.8 
6  35.1 

6  31.4 
6  27.7 
6  24. 
6  20.4 
6  16.7 

6  13. 
6    9.5 
6    5.9 
6    2.3 
6  58.7 

5  55 
5  51.5 
5  48.0 
5  44.4 
5  40.9 

5  37.4 
5  33.9 
5  30.4 
5  26.9 
5  23.4 

5  20.0 
5  16.5 


94th. 


Apparent 

Right 
Aaoension. 


Noon, 


h 
18 
18 
18 
18 
18 


m    8 
2  22.96 

2  51.92 

3  21.54 

3  51.81 

4  22.72 


18  4  54.28 

18  5  26.46 

18  5  59.26 

18  6  32.67 

18  7    6.69 

18  7  41.31 
18  8  16.52 
18  8  52.33 
18  9  28.72 
18  10    5.68 

18  10  43.20 
1811  21.29 

1811  59.94 

1812  39.13 
18  13  18.87 

18  13  59.15 
18  14  39.95 
18  15  21.27 
18  16  3.11 
18  16  45.45 

1817  28.29 
181811.63 
18  18  55.44 
18  19  39.73 
18  20  24.48 

1821  9.69 
18  21  55.35 


Var.of 
B.A. 
fori 
Honr. 


If09Hm 


+1.193 

isn 

1.948 

1.975 


+1.398 
1.2 
1.380 
1.405 
1.430 

+1.456 
1.480 
1.604 
1.598 
1.508 

+1.576 
1.500 
1.699 
1.645 
14167 

+1.689 
1.711 
1.733 
1.754 
1.775 

+1.796 
1.816 
1.836 
1.855 
1.874 

+1.803 
+1.919 


Apparent 
Deounatior 


Noon, 


-23  3014.8 
23  30  19.2 
23  30  23.2 
93  30  26.8 
23  30  29.9 

-23  30  32.5 
23  30  34.6 
23  30  36.1 
23  30  37.1 
23  30  37.5 

-93  30  37.3 
93  30  36.4 
23  30  34.9 
23  30  32.7 
23  30  29.9 

-23  30  26.3 
23  30  22.0 
23  30  16.9 
93  30  11.1 
23  30  4.4 

-93  99  56.9 
93  29  48.6 
23  29  39.4 
23  29  29.3 
23  29  18.3 

-93  99  6.3 
23  28  53.4 
23  28  39.5 
23  28  94.6 
93  28  8.6 

-93  97  51.7 
-93  97  33.6 


Var.of 
DecL 
fori 
Honr. 


iteefi. 


-0.90 
0.18 
0.16 
0.14 
0.19 

-0.10 
0.08 
0.06 
0.08 

-0.01 

+0.09 
0.06 
0.07 
0.10 
0.J3 

+0.10 
0.19 
0.93 
OJK 
0.99 

-H».33 
0.36 
0.40 
0.44 
0.48 

+0.58 
0.56 
0.60 
0.64 
0.68 

40.79 
+0,77 


Meridian 
Pasnge. 


hi 
5  90.0 
516.5 
5  13.0 
5  9.6 
5   6.9 

5  9.8 
4  59.4 
4  56.0 
4  59.6 
4  49.3 

4  45.9 
4  49.6 
4  39.9 
4  35.9 
4  32.6 

4  29.3 
4  26.0 
4  22-7 
4  19.4 
4  16.9 

4  19.9 
4  9.7 
4  6.4 
4  3.9 
3  59.9 

3  56.7 
3  53.5 
3  50.3 
3  47.1 
3  43.9 

3  40.7 
3  37.6 


Day  of  the  Konth. 


Id. 


lOth. 


18th. 


teth. 


Polar  Samidiameter 
Horizontal  Parallax 


1^:3 


1.8 


18.3 
1.7 


Polar  Semidiameter 
Horizontal  Parallax 


1.7 


1^.6 
1^ 


17J8 
1.6 


KOTB.— The  sign  +  indioatea  north  decUnatUma  i  the  sign  —  Indioatea  aonth  deeUnaUona. 
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OBBENWIOH  MEAN  TIME. 

I 

1 

DBOEMBEB. 

fori 
Hoar. 

Apparent 
DeoUnatloo. 

Var.of 
Deol. 
fori 
Hoor. 

Meridian 
PMMce. 

i 

t 

Asoensioo. 

Var.of 
B.A. 
fori 
Hoar. 

Var.of 
Deol. 
fori 
Hoar. 

MeridUn 
PMMge. 

m           Noon, 

Noon, 

Noon, 

Noon, 

No«n. 

Noon, 

Noon, 

Noon, 

\            h    m     . 
'    1     Id  21  56.36 

+J.W8 

Oil/ 

-23  27  33.6 

It 
+0.77 

h    m 
3  37.6 

1 

h    m     8 
18  47  39.01 

II 
+9.833 

-23    8  49r8 

It 
+9.43 

h    m 
2    5.3 

2    182241.46 

1.990 

23  27  14.5 

0.89 

3  34.4 

2 

18  48  35.11 

9.849 

23    7  50.6 

9.50 

2   2.3 

,    3    18  23  27.99 

1.948 

23  26  54.3 

0.66 

331.3 

3 

18  49  31.43 

9.351 

23    6  49.8 

9.56 

159.3 

4     18  24  14.95 

1.986 

23  26  32.9 

0.91 

3  28.1 

4 

18  50  27.97 

9.300 

23    5  47.6 

9.09 

156.3 

5    18  25   2.33 

1 

1.963 

23  26  10.4 

0.06 

3  25.0 

5 

18  5124.71 

9.360 

2:)    4  43.9 

9.60 

153.3 

!    6,  182550.12 

+9.000 

-23  25  46.7 

+1.01 

3  21.8 

6 

18  52  21.66 

+9.8n 

-23    3  38.6 

+9.75 

160.3 

'    7     182638.32 

9.017 

23  2521.8 

1.06 

3  18.7 

7 

18  53  18.80 

9.885 

23    231.8 

9.81 

147.4 

,    8    18  27  26.91 

9.083 

23  24  55.7 

l.ll 

3  15.5 

8 

18  54  16.13 

9.303 

23    1  23.4 

9.88 

144.4 

9    18  28  15.89 

9.049 

23  24  28.4 

1.16 

3  12.4 

9 

18  55  13.65 

9.401 

23    0  13.5 

9.94 

1  41.4 

110    18  29   5.26 

9.065 

23  23  59.9 

IJU 

3    9.3 

10 

18  56  11.35 

9.406 

22  59   2.1 

3.00 

138.4 

ill     18  29  55.00 

+9.080 

-23  23  30.1 

+1.97 

3   6.2 

11 

18  57    9.22 

+4.415 

-22  57  49.1 

+8.07 

135.4 

12  •  18  30  45.11 

9.096 

23  22  59.1 

«  1.38 

3    3.1 

12 

18  58    7.26 

9.499 

22  56  34.6 

8.18 

1  32.5 

13    18  3135.59 

9.111 

23  22  26.8 

1.87 

3    0.1 

13 

18  59    5.46 

9.490 

22  56  18.5 

8.19 

129.5 

14    18  32  26.43 

9.196 

23  21  53.2 

1.43 

2  57.0 

14 

19   0   3.81 

9.435 

22  64    0.9 

8.96 

126.5 

15    18  33  17.62 

9.141 

23  21  18.2 

1.48 

2  53.9 

15 

19    1    2.32 

9.441 

22  6241.7 

8.89 

123.5 

'  16    18  34    9.16 

+9.156 

-23  20  42.0 

+1.53 

2  50.8 

16 

19   2   0.97 

+4.447!  -92  51  21.0 

+3.39 

120.6 

.17    18  35    1.04 

9.169 

23  20    4.4 

1.59 

2  47.7 

17 

19   2  59.75 

9.459 1    22  49  58.7 

8.46 

1  17.6 

18    18  35  53.26 

9.183 

23  19  25.4 

1.64 

2  44.6 

18 

19    3  58.67 

9.«7|    22  48  34.8 

8.54 

1  14.6 

I  19    18  36  45.79 

9.106 

23  18  45.i 

1.70 

241.6 

19 

19    4  57.71 

9.409,     22  47    9.4 

8.50 

1  11.7 

20    18  37  38.65 

9.909 

23  18    3.4 

1.76 

2  38.5 

20 

19    5  56.86 

9.4671     22  45  42.5 

8.66 

1    8.7 

21     18  38  31.82 

+9J99 

-23  17  20.3 

+1.80 

2  35.6 

21 

19   6  56.13 

+4.479 

-22  44  14.0 

+3.79 

1    6.8 

.22    18  39  25.30 

9.934 

23  16  35.7 

1.68 

2  32.4 

22 

19    7  55.50 

9.476      22  42  43.9 

8.79 

1    2.8 

'23    18  40  19.07 

9.946 

23  15  49.8 

1.94 

2  29.4 

23 

19    8  54.96 

9.480      22  4112.4 

8.85 

0  69.9 

94    18  41  13.13 

9.958 

23  15   2.5 

9.00 

2  26.4 

24 

19    9  54.52 

9.483,     22  39  39.3 

8.99 

0  66.9 

25    18  42   7.47 

9J70 

23  14  13.7 

9.06 

2  23.3 

25 

19  10  54.15 

9.4861    22  38    4.6 

••" 

0  64.0 

26    18  43    2.08 

+9.981 

-23  13  23.4 

+9.18 

2  20.3 

26 

19  1153.86     +4.4891-22  36  28.5'    +4.04 

0  61.0 

27    18  43  56.96 

9Jn9 

23  12  31.6 

9.19 

2  17.3 

27 

19  12  53.64       9.4B'     22  34  50.8  •      4.11 

0  48.1 

28    18  44  52.10 

9.803 

23  1138.4 

9.96 

2  14.3 

28 

19  13  53.47'     9.404'     22  33  11.7'      4.17 

0  46.2 

,29    18  45  47.50 

9.818 

23  10  43.7 

9.31 

2  11.3 

29 

19  14  53.36  j     9.406 1    22  31  31.0  |      4.93 

0  42.3 

i30    18  46  43.13 

9.388 

23    9  47.5 

9.37 

2   8.3 

30 

19  1553.30;     9.406;    222948.9  i      4.99 

0  39.4 

,31     18  47  38.01 

+«.833 

-23   8  49.8 

+9.43 

2   5.3 

31 

19  1653.27!  +9.500! -2228   5.2,    +4.35 

0  36.4, 

32    184835.11 

+^819 

-23    7  50.6 

+9.50 

2   2.3 

32 

19  17  53.28  1  +9.501    -22  26  20.2  ■    +4.41 

1                                    1 

0  33.5 

Day  of  the  Month. 

1 

8d. 

tlth. 

19th. 

97th. 

Daj  of  the  Month. 

5th. 

18th. 

Slat. 

94th. 

87th. 

Polar  Semidtameter  .  . 
•  HorisonUl  Parallax  .  . 

ld!5 
1.6 

1.5 

1.5 

15^ 
1.5 

Polar  Semidiamtter  .  . 
Horisontal  Parallax  .  . 

1^'.6 
1.6 

1^.5 
1.5 

1.4 

\iA 
1.4 

1^'.3 
1.4 

1     tKntJ^adtowartng.   The  itga—indtoatMtlMii  north  docUnatlona  are  dnm^iiariiig  and  aottthdeetoati^ 

16 
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SATURN,    1889. 
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1.096 

16  40  39.4 

4.75 

3    9.4 

25 

9  10  47.54 

0.681 

17  28  10.5 

8.08 

4  57.0 

25 

9  2136.15 

1.085 

16  38  44.9 

4.80 

3    5.9 

26 

9  11    4.04 

40.695 

417  26  55.8 

-8.15 

4  53.3 

26 

9  22    1.09 

41.043 

+16  36  49.3 

-4.84 

3   8.3 

27 

9  1120.89 

0.709 

17  25  39.5 

8.99 

4  49.7 

27 

9  22  26.22 

1.059 

16  34  52.6 

4.89 

8  58.8 

28 

9  11  38.07 

0.793 

17  24  21.7 

8.98 

4  46.0 

28 

9  22  51.57 

1.060 

16  32  54.9 

4.03 

8  55.3 

29 

9  1155.67 

0.736 

17  23   2.4 

8.84 

4  42.4 

29 

9  23  17.11 

1.068 

16  30  56.1 

4.97 

8  51.8 

30 

9  12  13.39 

0.740 

17  2141.6 

8.40 

4  38.7 

30 

9  23  42.84 

1.076 

16  28  56.2 

6.01 

8  48.3 

31 

9  12  31.54 

40.763 

+17  20  19.3 

-8.46 

4  35.1 

31 

9  24    8.75 

+1.084 

+16  26  55.4 

-6.06 

8  44.8 

32 

9  12  50.01 

40.7T6 

417  18  56.5 

-9.59 

4  31.5 

32 

9  24  34.86 

+1.001 

+16  24  53.5 

-6.10 

8  41.3 

Dsy  of  the  Month. 

Sd. 

nth. 

19th< 

97th. 

Dayof  thelCooth. 

4th. 

11th. 

90th 

98th. 

Polar  Semidiameter  .  . 
HorizonUl  Parallax  .  . 

^6 
1.0 

8'i 
1.0 

8^ 
0.9 

0.9 

Po 
Ho 

lar  Semidian 
risontal  Pari 

leter  .  . 
illax  .  . 

rf:i 

0.9 

0.9 

f.9 
0.9 

7'i 
0.9 

Non.*.Th6  den  +  ladlMtea  north  dMliiMtionat 

thealgn-ln^ 
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GREED  WICH  MEAN  TIME. 

JULY. 

AUGUST. 

▼ar.of 

R.A. 

fori 

Hoar. 

Apparent 
Deolbiation. 

Var.of 
Dec!, 
fori 

Honr. 

Meridian 
Parage. 

7q 

1 

Aaeenelon. 

Var.of 
R.A. 
fori 
Hoar. 

Declination. 

Var.of 
DeoL 
fori 

Honr. 

Meridian 
Pa»ace. 

1  «           Xoon,       1  ifooA. 

Ifowt, 

JVbon. 

Xoon. 

JToon. 

Noon. 

ifoon. 

,             h    m     ■             s 
;    1  ,    9  24    a75     +1.064 

4-16  26'55!'4 

-6.08 

li    m 
2  44.8 

1 

h    m     a 
9  38  41.39 

a 
+1.995 

4-15  17  37!6 

1* 
-8.00 

h    m 
0  57.4 

'    9|    9  24  34.86       l.ogi 

16  24  53.5 

5.10 

241.3 

2 

939  11.04 

1.937 

15  15  13.4 

8.09 

0  54.0 

1    3      9  25    1.14       1.006 

16  22  50.6        5.14 

2  37.9 

3 

9*39  40.75  i     1.990 

15  12  48.7 

8.04 

0  50.5 

4      9  25  27.59.      1.106 

16  20  46.8       5.16 

2  34.4 

4 

9  40  10.50!      1.940 

15  10  23.6 

8.08 

0  47.1 

5      9  25  54.20       l.llt 

1618  42.1        5.90 

2  30.9 

5 

9  40  40.29       1.9« 

15   7  58.1 

8.06 

0  43.7 

6i    9  26  20.98'  -H.m 

4-16  16  36.3     -5.98 

2  27.4 

6 

9  41  10.11  1  +1.90 

4-16   5  32.3 

-«.09 

0  40.3 

7      9  26  47.93       1.198 

16  14  29.7       6.90 

2  23.9 

7 

9  4139.96        1.944 

15   3    6.2 

8.10 

0  36.8 

8      9  27  16.02       I.13B 

16  12  22.2 

6.94 

2  20.4 

8 

9  42    9.84  i     1.945 

15   0  39.7 

8.11 

0  33.4 

,    9      9  27  42.9?;      1.196 

16  10  13.9 

5.37 

2  16.9 

9 

9  42  39.74       1.948 

14  58  12.9 

8.19 

0  29.9 

;  10      9  28   9.66  ,      1.144 

16    8   4.6 

5.41 

2  13.4 

10 

9  43    9.66       1.947 

14  55  45.9 

8.13 

0  26.5 

11  i    9  28  37.19  J  -1-1.150 

4-16    5  54.5 

-5.45 

2   9.9 

11 

9  43  39.60,   4-1.947 

+14  53  18.6 

-8.14 

0  23.0 

12 1    9  29    4.86       1.196 

16   3  43.6 

6.46 

2   6.4 

12 

9  44   9.54 1     1.948 

14  50  51.1 

8.15 

0  19.6 

13  •    9  29  32.67       1.161 

16    131.9 

6.51 

2    3.0 

13 

9  44  39.50       1.916 

14  4823.3 

8.18 

0  16.2 

14  '    9  30    0.61  <      1.167 

15  59  19.4 

6.64 

1  59.5 

14 

9  45    9.45'      1.946 

14  45  55.4 

8.18 

0  12.8 

15'    9  30  28.67'     l.m 

15  57   6.1 

5.S7 

1  56.1 

15 

9  45  39.42       1.946 

1 

14  43  27.2 

8.17 

0   9.3 

16      9  30  56.86     4-1.177 

4-15  54  52.1 

-5.60 

152.6 

16 

9  46    9.38  1  4-1.946 

+14  40  59.0 

-8.17 

0    5.9 

17*    9  3125.16       1.160 

15  52  37.3 

6.63 

149.2 

17 

9  46  39.33       1.946 

14  38  30.6 

8.16 

(  0      S.4 

18.    9  3153.591     1.167 

15  50  21.8 

6.88 

1  45.7 

18 

9  47    9.27 

1.947 

14  36    2.1 

8.19 

23  55.6 

19'    9  32  22.12.      l.IOB 

15  48    5.5 

6.60 

142.3 

19 

9  47  39.20 

1.947 

14  33  33.4 

8.19 

23  52.2 

|20      9  32  50.76  1      1.106 

15  45  48.6 

6.79 

1  38.8 

20 

9  48   9.11 

1.948 

14  31    4.7 

8.19 

23  48.7 

21      9  33  19.51  1  -flJNO 

4-15  43  31.0 

-5.75 

135.4 

21 

9  48  39.00 

4-1.945 

+14  28  36.0 

-8.90 

23  45.3 

22      9  33  48.36'     1.904 

15  41  12.7 

6.78 

131.9 

22 

9  49   8.85 

1.944 

14  26    7.2 

8.90 

23  41.8 

23 1    9  34  17.301      1.906 

15  38  53.7 

5.61 

128.5 

23 

9  49  38.68 

1.913 

14  23  38.4 

8.90 

23  38.4 

24.    9  34  46.331     1.919 

15  36  34.2 

6.63 

125.0 

24 

9  50    8.48 

1.941 

14  21    9.6 

8.90 

23  34.9 

25      9  a*)  15.451     1JU6 

15  34  14.0 

5.68 

121.6 

25 

9  50  38.23 

1.990 

14  18  40.9 

8.19    23  31.5 

96      9  35  44.661   4-1.919 

4-15  3153.3     -5.66 

1  18.1 

26 

9  51    7.94  *  4-1.997 

+14  16  12.3 

-«.10  i  23  28.0 

|27      9  36  13.95       1.809 

15  29  32.0       5.00 

1  14.7 

27 

9  5137.60*     1.936 

14  13  43.7 

8.16   23  24.6 

28      9  36  43.30       1.9B 

15  27  10.1  1      5.09 

1  11.2 

28 

9  52    7.20,      1.999 

14  11  15.3 

8.16)23  21.2 

,29      9  37  12.73  |      1S97 

15  24  47.7        5.94 

I    7.8 

29 

9  52  36.75  ,     1.990 

14    8  47.0 

8.17   23  17.8 

130,    9  37  42.23,      1.990 

15  22  24.8       5.98 

1    4.3 

30 

9  53    6.23 1      1.997 

14    G  18.9        8.17   23  14.3 

31       9  38  11.781   4-1S99 

4-15  20     1.4      -5.98 

1    0.9 

31 

9  53  35.65     4-1.994 

+14    3  51.0     -8.18   23  10.9 

i32>    9  38  41.39  >  4-1.996 

! 

4-15  17  37.61    -8.00 

1 

0  57.4 

32 

9  54    4.99     4-1.991 

+14    1  2:^.3  1    -«.15   23    7.5 

1 



D»7  of  the  Month. 

1 

8th. 

Uth. 

Md. 

SOtb. 

Day  of  the  Month. 

7th. 

77 
0.9 

15th. 

9Sd.       Slat 

1  Polar  Semidiuneter  .  . 
.  UorizoDtal  Parallax  .  . 

7!8 
0.9 

7.8 
0.9 

7.7 
0.9 

/7 
CD 

Po 
He 

lar  Semidiameter  .  . 
rizoDUl  Parallax  .  . 

7.7 
0.9 

7.7 
0.S 

7.7 
0.9 

TlM.  •!«»  ^- prdUed  to  the  1 
1     tUma  an  deoreosiiiC.   Tl 

tioarlyohaage  of  declination  Indioatea 
le  Bijpi  ^  indicat«8  that  north  deolinat 

that  north  doolinationa  are  Inoreaaing  and  aonth  deelina- 
iona  are  d«^reaaing  and  aoath  deoUnatlona  Inereaaing. 
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OBBBNWIOH  MBAK  TDfB. 

SEPTEMBER. 

OCTOBEB. 

i 

1 

Ai»ceD8{on. 
Noon. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Passage. 

0 

t 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

D5»Si.. 

Var.of 
DecL 

Hoar. 

Meridian 
Passage. 

Noon. 

ifoen. 

Noon. 

Nwm. 

Kotm, 

Nom. 

Jfooii. 

I 

b    ni     s 
9  54    4.99 

8 

•t-Lsai 

+14    l'23!'3 

» 
-8.15 

h    m 
23    7.5 

1 

h   m    a 
10    7  52.59 

s 
+1.058 

+12  5l'l9r5 

-5.37 

h    m 
2123.1 

2 

9  54  34.26 

1.818 

13  58  55.9 

8.14 

23    4.0 

2 

10    8  17.73 

1.044 

12  49  11.21      5J9 

21  19.6 

3.    9  55    3.44 

I.9I4|     13  56  28.8 

8.13 

23    0.5 

3  1  10    8  42.66 

1.035 

12  47    4.01      5.98 

21  16.1 

4|    9  55  32.55 

1.911       13  54     1.9 

8.19 

22  57.1 

4 1  10    9    7.39 

1.088 

12  44  58.0  ,      5.94 

21  12.6 

51    9  56    1.57 

1.907       13  51  35.4 

8.11 

22  53.6 

5    10    9  31.90 

1.017 

12  42  53.0 

5.19 

21    9.0 

6!    9  56  30.50 

•flJM»)  +13  49    9.2 

"8.09 

22  50.2 

6 '  10    9  56.20 

+1.008 

+12  40  49.2 

-6.14 

21    5.5 

7|    9  56  59.33 

1.190 1     13  46  43.4 

8.07 

22  46.7 

7 

10  10  20.28 

0.909 

12  38  46.5 

5.09 

21    2.0 

8'    9  57  88.07 

1.195      13  44  18.0 

8.05 

22  43.3 

8 

10  10  44.13 

0.090 

12  36  45.0 

5.04 

20  58.5 

9      9  57  56.70 

1.191*     13  4153.0 

8.03 

22  39.8 

9 

1011    7.76 

0.080 

12  34  44.8 

4.99 

20  54.9 

10,    9  58  25.22 

1.187      13  39  28.4 

8.01 

22  36.3 

10 

1011  31.16 

0.970 

12  32  45.8 

4.04 

20  51.4 

Hi    9  58  53.63 

+1.189,  +13  37    4.3 

-5.99 

22  32.8 

11 

10  11  54.33 

+0.080 

+12  30  48.1 

-4.88 

20  47.9 

12 1    9  59  21.94 

l.mi     13  34  40.7 

5.97 

22  29.4 

12 

10  12  17.25 

0.050 

12  2851.7 

AM 

20  44.3 

13      9  59  50.13 

1.179,     13  32  17.6 

5.96 

22  25.9 

13 

10  12  39.93 

0.040 

12  26  56.6 

4.77 

20  40.7 

14!  10    0  18.19 

1.187      13  29  55.0 

5.93 

22  22.5 

14 

1013   2.37 

0.990 

12  25   2.8 

4.71 

20  37.2 

15 1  10    0  46.13 

1.181       13  27  33.0 

5.91 

22  19.0 

15 

10  13  24.56 

0.919 

12  23  10.4 

4.86 

20  33.6 

16|  10    1  13.94 

+1.1581+13  2511.6 

-6J8 

2215.6 

16 

10  13  46.49 

+«.90B 

+12  21  19.5 

-4J9 

20  30.0 

17;  10    1  41.62 

1.150      13  22  50.8 

5.86 

2212.1 

17 

10  14    8.16 

0.807 

12  19  30.0 

4.53 

20  26.4 

18,  10    2   9.16 

1.1441     13  20  30.6 

5.83 

22   8.6 

18 

10  14  29.57 

0.888 

12  17  41.9 

4.47 

20  22.8 

19  1  10    2  36.56 

1.138      13  1811.1 

5.80 

22   5.1 

19 

1014  50.71 

0.87S 

12  15  55.3 

4.41 

20  19.2 

20 '  10    3    3.81 

1.189      13  15  52.3 

5.77 

22    1.6 

20 

10  15  11.57 

0.884 

12  14  10.3 

4.35 

20  15.6 

21 

10    3  30.91 

+1.198    +1313  34.2 

-6.74 

2158.1 

21 

10  15  32.15 

+0.859 

+12  12  26.8 

-4J8 

20  12.0 

22    10    3  57.86 

1.190;     13  11  16.8 

5.71 

2154.6 

22 

10  15  52.46 

0.840 

12  10  44.9 

4Jil 

20   8.4 

231  10    4  24.64 

1.1131     13    9    0.3 

5.88 

2151.1 

23 

10  16  12.48 

0.898 

12   9    4.6 

4.14 

20    4.8 

24    10    4  51.26 

1.108  >     13    6  44.5 

5.86 

21  47.6 

24 

10  16  32.20 

0.818 

12    7  26.0 

4.07 

20    1.2 

25<  10    5  17.71 

1.090  <     13    4  29.6 

1 

5.89 

21  44.1 

25 

10  16  51.63 

0.804 

12    5  49.0 

4.00 

19  57.6 

26'  10    5  43.98 

+1.091  '  +13    2  15.6 

-5.59 

21  40.6 

26 

10  17  10.76 

+0.791 

+12   4  13.7 

-3.93 

19  54.0 

27    10    6  10.08 

1.063*     13    0    2.5 

5.55 

21  37.1 

27 

10  17  29.59 

0.778 

12   2  40.2 

3.88 

19  50.4 

28  1  10    6  35.99 

1.078 1     12  57  50.2 

5.51 

21  33.6 

28 

10  17  48.10 

0.785 

12    1    8.4 

8.79 

19  46.8 

29    10    7    1.72 

1.088,     12  55  39.0 

5.47 

21  30.1 

29 

10  18   6.30 

0.798 

1159  38.4 

8.79 

19  43.1 

30,  10    7  27.25 

1.080       12  53  28.7 

5.49 

2126.6 

30 

10  18  24.19 

0.739 

1158  10.2 

3.84 

19  39.5 

31  .  10    7  52.59 

+1.069   +12  51  19.5 

-6.37 

2123.1 

31 

10  18  41.70 

+0.798 

+1156  43.8 

-3.58 

19  35.8 

32    10    8  17.73 

+1.044   +12  49  11.2 

-5.39 

21  19.6 

32 

10  18  59.00 

+0.719 

+1166  19.3 

-3.48 

19  32.2 

Day  of  the  Month. 

8th. 

18th. 

34th. 

Day  of  the  Month. 

9d. 

10th. 

18th. 

96th. 

Po 

iar  Semidian 

leter 

7:7 
0.9 

7.7 
0.9 

7:8 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7':8 
0.9 

0.9 

8.0 
0.9 

0.9 

Horizontal  Pan 

illax 

Note.— The  aign  +  indicatea  north  declinations ;  the  aiini  —  indicates  sonth  decUnationa. 
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1 
GREENWICH  MEAN  TIME. 

1 

1                               NOVEMBER, 

DECEMBER. 

9       A  •erosion. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Deolhiation. 

Var.of 
Deol. 
fori 
Hoor. 

Meridian 

1 

i 

1 

Apparent 

Bight 
AMM^nsion. 

Var.of 
K.A. 
fori 
Hoar. 

Apparent 
Deolination. 

Var.of, 
Deol.  1 

H^.  'Meridian 
PuMige. 

^          Xoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

I     b    m     s 
1     10  18  59.00 

s 
+0.719 

O        /        // 

+11  55  19.3 

-3.48 

h    in 
19  32.2 

h    m     A 
10  24  49.37 

+0.949 

+lf29'll!'4 

«     !     h    m 
-0.75  1  17  39.9 

1    9>  ]0  10  1.5.91  '     0.696 

1 1  53  .56.6 

3.40 

19  28.5 

2 

10  24  54.97 

0995 

1128  54.6 

0.65  1  17  36.0 

1    3     10  19  3*2.50  1      0.684 

1152  35.8        3.39 

19  24.9 

3 

10  25    O.IOJ      0.906 1     1128  40.1 

0.55    17  32.2 

I    4  '  10  19  48.76       0.670 

11  51  17.0  1      3.94 

19  21.2 

4 

10  25    4.92 

O.IOI 

1128  28.1 

0.45    17  28.3 

5    10  20    4.681      0.656 

1150    0.1         3.16 

19  17.5 

5 

10  25    9.27 

0.173 

1128  18.5 

0.35 1  17  24.4 

6     10  20  20.26  1  40.648 

+1 1  48  4.5.2 

-3.08 

19  13.8 

6 

10  25  13.20 

+0.156 

+1128  11.4 

-0.85117  20.6 

7     10  20  35.50  1     0.698 

11  47  32.2 

3.00 

19  10.1 

7 

10  25  16.71 

0.138 

1128   6.7 

0.15    17  16.7 

8     10  20  50.391      0.613 

11  46  21.2 

8.09 

19    6.4 

8 

10  25  19.80 

0.190 

11  28    4.4 

H).05    17  12.8 

9     10  21    4.93!     0.500 

1145  12.3 

8.84 

19    2.7 

9 

10  25  22.47 

0.103 

1128    4.6 

+0.05    17    8.9 

10     10  21  19.11  1      0.S84 

11  44    5.4 

8  75 

18  59.0 

10 

10  25  24.72 

0.085 

1128   7.2 

0.16    17    5.0 

11     10  21  32.95     +0.560 

+11  43    0.6 

-9.66 

18  55.3 

11 

10  25  26.54 

+0.067 

+1128  12.2 

+0.96    17    1.1 

1  12    10  2146.421      0.564 

Jl  41  57.9 

8.57 

18  51.6 

12 

10  25  27.94 

0.050 

11  28  19.7 

0.37    16  57.2 

•  13,  10  21  59.52  1      0.530 

1 1  40  57.3 

8.48 

18  47.9 

13 

10  25  28.91 

0.038 

1128  29.6 

0.47  1  16  53.3 

14*  10  22  12.26,     0.583 

1139  58.9 

8.30 

18  44.2 

14 

10  25  29.46 

+0.014 

11  28  42.0 

0.57;  16  49.3 

15    10  22  24.63;     0.508 

I                             1 

1139   2.6 

8.30 

18  40.4 

15 

10  25  29.58 

-0.003 

1128  56.9 

0.67    16  45.4 

16    10  22  36.62  i  +0.408 

+1138    8.5 

-8.81 

18  36.7 

16 

10  25  29  27 

H).09r  +11  29  14.1 

+0.77  <  16  41.5 

17    10  22  48.23       0.476 

1137  16.6 

8.18 

18  32.9 

17 

10  25  28.54 

0.030 

1129  33.8 

0.87 1  16  37.5 

18    10  22  50.46       0.460 

1136  26.9 

8.03 

18  29.2 

18 

10  25  27.38 

0.057 

1 1  29  56.0 

0.97    16  33.6 

19    10  23  10.31 

0.444 

11  35  39.4 

1.04 

18  25.4 

19 

10  25  25.79 

0.075 

11  30  20.6 

1.07!  16  29.6 

,  20    10  2:1  20.77 

0.488 

1 1  34  54.2 

1.84 

18  21.7 

20 

I0  25  2:U8 

0.093 

1 1  30  47.5 

1.17'  16  25.6 

i21|  10  23  30.84 

40.418 

+1134  11.3 

-1.74 

18  17.9 

21 

10  25  21.34 

-0.111 

+1131  16.9 

+1.971  16  21.7 

22    10  23  40.50 

0.305 

1 1  33  30.8 

1.65 

18  14.2 

22 

10  25  18.48 

0.189 

11  3148.7 

1.37  1  16  17.7 

|23i  102349.78,      0.378 

1 1  32  52.5 

1.55 

18  10.4 

23 

10  25  15.20 

0.146 

11  32  22.9 

1.47    1613.7 

24    10  23  58.66  .     0.361 

11  32  16.5 

1.45 

18    6.6 

24 

10  25  11.50 

0.163 

1 1  32  59.4 

1.57    16   9.7 

25    10  24    7.13;      0.344 

113143.0 

1.35 

18    2.8 

25 

10  25    7.38 

0.180 

1133  38.2 

1.67  1  16    5.7 

1 

26     10  24  15.19  i   40.387 

+11  31  11.8 

-1.35 

17  59.0 

26 

10  25    2.84 

-0.197    +11  M  19.4 

+1.76    16    1.7 

27.  10  24  22.851     0.310 

11  30  42.9 

1.15 

17  55.2 

27 

10  24  57.90 

0.914 

1 1  35   2.9 

1.861  15  57.6 

28     10  24  30.101      0.990 

1130  16.4 

1.05 

17  51.3 

28 

10  24  52.55 

0J931 

1135  48.7 

1.96    15  53.6 

9J    10  24  36.93;      0.876 

1 1  29  52.4 

0.95 

17  47.5 

29 

10  24  46.79 

0.948       1130  36.8 

8.05    15  49.6 

30  1  10  21  43.36       OJMO 

1129  30.7 

0.85 

17  43.7 

30 

10  24  40.63 

0.865.      113727.1 

8.14    15  45.6 

31     10  24  49.37,   -^jm 

+  1129  11.4 

-0.75 

17  39.9 

31 

10  24  34.07 

1 
-0.881    +11  38  19.6 

+9.931  15  41.5 

32    10  24  54.97,   40.895 

+1128  54.6 

-0.65 

17  36.0 

32 

10  24  27.11 

-0.898 

+1139  14.2 

+9.38    15  37.5 

Dsy  of  Ihe  Month. 

Id. 

Itth. 

t»tb. 

Wth. 

Day  of  the  Month. 

5th. 

18th. 

9Ut. 

Itth. 

87th. 

Polar  Semidiameter  .  . 
Horisontal  Parallax  .  . 

0.9 

8.3 
0„9 

a4 

1.0 

8i 
1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

^.1 
1.0 

1.0 

8.9 
1.0 

i\0 
1.0 

9:1 
1.0 

Tha  alcn  +  preflzod  to  the  t 
1     iteMaredaereMiog.    Tli 

1 

toorljohaaceofdeoUnation  iadioatee 
e^itga  indleatet  that  north  declinatj 

that  north  deolinatkmi  are  iaereMing  a 

adMrathdeoUaa- 
maiaoreealBf. 
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GBEEKWICH  M£AK  TIME. 

: 

--.  s:  '^^ 

dJSSSL    fori    ^    .^ 

1                    1 

■ 

'i^  iS-5r 

D^. 

;»^ 

SSSr 

Moon.        Jfoon. 

jr#M.      ir##ii.' 

J^       \Wom. 
\ 

b  .     •      1    • 

0    .   .       .       h  ■ 

k  ■    •      j    • 

0    ,    .        - 

k    m 

Jao.    3   \%%\^m-¥4.Tm 

-754   4^^«^   1825^ 

July  2   13  655.S6!+lJBt  ^27   \A'*^¥kM 

623.0 

7  13  2140.13'  9Jm 

75540.0    91.31' 18  9.8 

6 

13  7   2.43 

1.108 

69754.1,  I&95 

6  7.4 

I]    139I54.00|  9Jm 

75655,2.  10.31 '1754^ 

10 

13  712.41 

9.884 

629  5.8    90JI 

551.9 

1511322  4.541  t.917 

7  57.50.51  11.31 1  1738.7 

14 

13  725.49 

3.01 

63036.4  >  M9R 

536.41 

19*  132211.731  l.rf 

75825.7'    f.»l  1723.1 

18 

13  741.61     con 

63225.5:  9UB 

620.9* 

;          23  J3'i2l5.54HH.531 

-7 .58  40^ -1.97 1  17   7.4 

22 

13   8  0.74  46.1S5 

-€34  32^l-Mao 

5  5.5 

'          27   1322  15.00 

H).314 

7  58  35.9 +  3.74!  1651.7 

26 

13  822.83 

5.880 

63658.2 

38.59 

4  5U.1 

31    132213.04 

M53 

758  11.0  j    8.71 

1635.9 

30 

13  847.82 

6.on 

63940.9 

49.89 

4  34.8 

P«b.   4   1322  6.77 

1.978 

75726.4'  13je 

1620.0 

Aug.  3 

13  916.62 

7jai 

64240.6 

0KJ6 

4  19.5 

8  132157.25 

t.7«1 

7  56  22^3 1  18.39 

16  4.1 

7 

13  946.13 

7JB7 

6  455^.3 

50J0 

4    4.3 

12.132144^7 

-«J57 

-755  O.oj+99.90 
7  53I9.C    97  J9 

1548.2 

11 

13  10 19.23 

\^jm 

-64927.5 

-64.67 

349.1 

1          16  132128.84 

4.3P6 

1532.2 

15 

131054.83 

9.904 

65313.4 

«.95 

334.0 

20132110.17 

ftOM 

75121.9;  31.60 

1516.2 

19 

131132.83 

9.790 

65713.2 

01.06 

318.9 

j         24   1320  48.00 

6.7W 

7  49   7.9:  35.50 

15  0.1 

23 

131213.11 

10.947 

7   126.3 

04^ 

3  3.9 

28  132024.56 

6.369 

74638.21  39.97 

14  4.3.9 

27 

131255.56 

10.879 

7  551.9 

07  JO 

24&8 

liar.  4   131957.95 

-«.947 

-7  4354.1  ;+«.75 

1427.8 

31 

131340.04 

11.360 

-71029.1 

-70.06 

233.8 

8  131929.06 

7.487 

7  40  56.7,  45.90 

14  11.6 

Sept.  4 

13  14  26.39 

11.810 

7  15  16.8 

73.10 

218.9 

12  13  1858.13 

7.970 

7  37  47.3     48.71 

1355.3 

8 

131514.46 

19.999 

7  2014.2 

75.45 

2   4.0 

16  131825.38 

8.300 

7  34  27.5    51.16 

1339.0 

12 

1316   4.11 

19.060 

7%20.l 

77.40 

149.1 

201131751.04 

8.706 

7  3058.5}  53.97 

1 

1322.7 

16 

131655.21 

19.949 

7  30  33.8 

70  J» 

1 .34.2 

24.13  1715.34 

-0.074 

-7  27  21.8  ■I.66.03 

13  6.4 

20 

131747.60 

13.946 

-735  54.2 

-80.88 

1  19.3 

28|  13  1638.51 

9.390 

7  23  38.8 

56.41 

1250.1 

24 

131841.13 

13.511 

7  4120.5 

89JI1 

1    4.5 

Apr.   111316  0.87 

0.400 

7  1951.1 

57.38 

1233.7 

28 

13  193.5.62 

13.799 

7  4651.6 

83JK 

0  49.7 

6' 13  1522.66 

9.001 

7  16   0.4  '  57.99 

1217.3 

Oct.    2 

1320  30.90 

13.903 

7  5226.2 

84.01 

034.9 

9' 1314  44.16 

1 

9.637 

7  12  8.4 

58.09 

12    1.0 

6 

132126.79 

14.033 

7  58   3.3 

84.50 

020.1 

13113  14    5.65 

-0.005 

-7   816.8 

+57.79 

1144.6 

10 

132223.12 

14.193 

-8  341.8 

-84.73 

0   5.3 

17' 13  1327.40 

9  519 

7   4  27.1 

57.04 

1128.3 

14 

1323  19.72 

14.171 

8  920.8 

84.79 

23  46.8 

21 1 13  1249.64 

9.365 

7  041.0 

56.98 

11  11.9 

18 

1324  16.43 

14.177 

8 14  59.3 

84.46 

23  32.0 

25,13  1212.64 

9.135 

6  56  59.8     54.54 

10  55.6 

22 

132513.07 

14.136 

820  36.1 

83.99 

2317.2 

29,13  1136.65 

8.851 

6  53  25.21  59.71 

1039.3 

26 

13  26  9.46 

14.047 

82610.3 

83.00 

23   2.4 

Mftj    3' 13  11    1.92 

-8.609 

-6  49 .58.6 '+50.49 

1023.0 

30 

13  27   5.38 

18.009 

-83140.5 

-81.98 

2247.6 

7,13  10  28.70 

6.006 

64641.7 

47.01 

10  6.7 

No7.   3 

13  28  0.66 

13.794 

837  5.7 

80.00 

2232.8 

II    13   9  57.22 

7.640 

6  43  35.7 

45.09 

9  50.4 

7 

132855.12 

13.497 

84224.9 

78.97 

2217.9 

15   13  927.65 

7.137 

64041.9 

41.84 

934.2 

11 

1329  48.59 

13.999 

847  37.1 

77.10 

22  3.1 

19*  13   9  0.18 

6.591 

6  38    1.3 

38.41 

918.1 

15 

-13  30  40.89 

19.915 

85241.4 

75.00 

21  48.2 

23^13  834.97 

-0.003 

-6  35  34.9  +34.73 

9    1.9 

19 

133131.84 

19.555 

-857  36.8 

-79.04 

21  33.3 

27 113  8  12.20 

5.374 

6  33  23.8     30.80 

845.8 

23 

13  3221.27 

19.147 

9  222.1 

70.00 

21  18.4 

311  13   752.03 

4.707 

6  3128.81  06.64 

829.7 

27 

13  33  8.96 

11.093 

9  656.4 

67.19 

21    3.5 

Jun«  4113   7  34.58 

4.010 

6  29  50.9'  99.98 

813.7 

Deo.    1 

13  3354.75 

11.106 

911  18.8 

04.01 

20  48.5 

8   13   7  19.98 

3.990 

62830.7 

17.80 

7  57.8 

5 

13  34  38.48 

10.061 

91528.3 

00.08 

20  33.5 

12' 13   7   8.29 

-9.553 

-6  2728.6 

+13.91 

741.9 

9 

13  3520.00 

10.090 

-91924.0 

-67.18 

20  18.5 

16'  13   6  59.57 

1.801 

6  26  45.1 

8.54 

7  26.0 

13 

13  3559.15 

+9.481 

923   5.4 

53.50 

20   3.4 

20' 13   0  53.80 

1.035 

626  20.3 

+  3.80'    710.2 

17 

13  3635.79 

8.834 

92631.7 

49.50 

19  48.2 

24  1  13   G  51.31 

-0.956 

6  26  14.7 

-l.oij    6  54.4 

21 

13  37  9.77 

8.149 

92941.9'  45.50 

1933.1 

28   13   6  51.80  -1-0.531 

0  26 '^8.4 

5.86  1    6  36.7 

25 

13  3740.94 

7.430 

9  3235.51  41.94 

19  17.9 

July    2  {13   6  55.5G  +1.39Q 

-627    1.6 

-10.79     623.0 

29 

1338  9.17 

+6.681 

-93511.7 

-36.83 

19   2.6 

6'  13   7   2.43  -^fi.ioe 

-627  54.1 

-15.55      6   7.4 

33 

13  38  34.36 

+5.911 

-9  37  30.0 

-39.31 

18  47.3 

Oi^atott  borisontAl  parallax, 
Least  horlioDtal  parallax, 


April       10.  0".5l. 
October  14,  0".46. 


Greatest  semidiameter, 
Least  semidiameter, 


April      10,  1".9R. 
October  14,  1".78. 


NEPTUNE,  1889. 
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GREEMWICH  MEAN  TIME. 

1 

MoB«h 
mad 
Day. 

Aptwreni    T*'-®')                      Ivar.of 

a-SJJ«L    .  fori' idJSSjSSod.    fori* 
^^**^^-  .  Day.  1                         D»y. 

MtridUa 

PMtRf«- 

Month 
Day. 

Aaoension. 

V»r.of 
B.A. 
fori 
Day. 

Apparent 
Deollnation 

Var.of 
Decl. 
fori 
Day. 

M«Hdiao 
Paawf*. 

Noon. 

Ifoim. 
-4.693 

yoon.       1  y<Hm. 

Hoon. 

Noon. 

Koon. 

Noon, 

Jan.    3 

h  m     ■ 
3  5213.44 

+  1827'47!4  ,-ll'^ 

h    in 
8  57.5 

July  2 

h  m     • 
4    6  56.92 

•       \      0     ,     „ 
+7.811. +19  1620.9 

+19.55 

b    In 
2120.7 

7 

3  51  55.55 1  4.250^    18  27    4.2 

10.05 

841.5 

6 

4    7  27.55 

7.498 

19  17  36.9 

18.43 

21    5.5 

11 

35139.47!  3.785     182627.2 

8.47 

825.5 

10 

4   7  56.87 

7.159 

19  18  48.3 

17.97 

20  50.2 

15 

3  51  25.30 !  3.997 1   1825  56.6 

6.83 

8  9.6 

14 

4   824.79 

6.796 

19  19  55.0 

16.07 

20.34.9 

19 

361  13.12'  9  789     18  25  32.6 

1           1 

5.16 

7  5.3.6 

18 

4   8  51.21 

6.411 

1920  56.8     14.89 

■ 

20  19.6 

93 

3  51    3.01 

-«.963  1+18  25  15.4 

-8.43 

7  37.7 

22 

4   9  16.05 

+6.003  r+19  21  53.5;+l3.53 

20   4.3 

27 

3  50  55.04 

1. 718     1825   5.2 

-  1.67 

7  21.9 

26 

4   9  39.20 

5.570 

19  22  45.0'   19.91 

19  49.0 

31 

3  50  49.28 

1.163 

1825  2.1 

+  0.13 

7   6.1 

30 

4  10  0.58 

5.113 

192331.1  1   10.83 

1933.6 

Feb.   4 

3  5045.75 

0.506 

1825  6.3 

1.95 

6  50.3 

Aug.  3 

4  1020.08 

4.637 

1924  11.6;     9.43 

19  18.2 

8 

3  50  44.52 

-0.083 

1825  17.7 

3.74 

634.5 

7 

4  10  37.66 

4.140     1924  46.5;     8.03 

19   2.8 

19 

35045.57 

+6  Ji48 +1825  36.2 

+  5.53 

618.8 

11 

4  10  53.25 

+3.645 

+19  25  15.8!+ 6.69 

18  47.3 

16 

3  50  48.90 

1.117 

1826    1.9 

7.99 

6   3.2 

15 

4  11    6.80 

3.197 

1925  39.4:     5.17 

1831.8 

20 

3  5054.50 

1.68B 

182634.5 

9.09 

547.5 

19 

4  11  18.25 

9.507 

19  25  57.1       8.70 

18  16.2 

24 

3  51    2.35 

9.943 

18  27  14.0 

10.79 

5  31.9 

23 

4  1 1  27.56 

9.056 

19  26   9.0 1    9.95 

18  0.6 

28 

35112.44 

9.801 

1828  0.2 

19.37 

516.4 

27 

4  1 1  34.68 

1.505 

192615.11+0.79 

1745.0 

Mar.   4 

3  5124.74  4^.345 

+182852.9 

+13.96 

5   0.9 

31 

4  1139.59 

+0.948 

+19  26  15.3;- 0.71 

17  29.4 

8 

35139.18 

3.874 

182951.8 

15.40 

4  45.4 

Sept.  4 

4  1142.26 

+0.991 

1926   9.5 1     9.16 

17  13.7 

12 

3  5155.71 

4.366 

183056.7 

16.94 

4  29.9 

8 

4  1142.71 

-0.164 

19  25  58.1       8.55 

16  58.0 

16 

35214.24 

4.878 

18  32  7.2 

18.30 

4  14.5 

12 

4  1 1  40.95 

0.716 

192541.1      4.95 

1642.2 

20 

3  52  34.71 

5.3S0I    18  33  23.0 

19.50 

3  59.1 

16 

4  1 1  36.99 

1.963 

19  2518.5'    6.33 

1626.4 

24 

3  52  57.02  l-hd.SM  .flS  34  43.8 

+90.79 

3  43.8 

20 

4  1 1  30.85 

-IJ05;+I9  24  50.5 -7.67 

16  10.6 

28 

3  53  21.13  j  6.941     1836  9.2 

91.90 

328.4 

24 

4  1122.56 

9.3301    19  24  17.21     9.00,  15  54.7 

Apr.    1 

3  53  46.91     6.649     1837  38.9 

99.93 

313.1 

28 

4  11  12.16 

9.857 1    1923  38.6'  10.96115  38.8 

5 

3  54  14.27!  7.031  ;   18  39  12.5 

93.86 

257.9 

Oct.    2 

4  10  59.73 

3.356'    192255.2*   11.43i  1522.9 

9 

3  54  43.12*  7.385     16  40  49.6 

94.67 

2  49.6 

6 

4  10  45.34     3.831  '    19  22   7.2     19.57    15   6.9 

1            1 

13 

3  66  13.31  4-7.7«8  4-18  4229.7 

+95.35 

227.4 

10 

4  1029.11  -4.984+1921  I4.7'-18.64J  1450.9 

17 

3  5544.75'  8.007     18  44  12.3 

95.95 

212.2 

14 

4  10  11.10 

4.716'    1920  18.1  '   14.64.  14  34.9 

21 

356  17.33    8.975,   1845  57.2 

96.47 

157.0 

18 

4   951.42 

5.119 1   19  19  17.7  1   15J6|  14  18.8 

25 

3  5650.92    8.515^   18  47  43.9 

96.88 

141.8 

22 

4   930.19 

5.490,    1918  13.8,   16.30 1  14    2.7 

29 

35725.42    8.798*    I84932.I 

97.90 

126.7 

26 

4   9  7.54 

5.899,    19  17   6.7 1   17.13    13  46.6 

lf«/   3 

3  58   0.70  1+8.905  +18  5121.3 

+97.38 

1  11.5 

30 

4   843.61 

-6.198 1+19  15  56.9  1-17.75  1  \3m,b\ 

7 

35836.62|  o.oso'    1853  11.0 

97.47 

0  56.4 

Nov.   3 

4   8  18.57 

6.367 1   19  14  44.8.  18.98    13  14.3 1 

11 

3  59  13.06.  9.164,    18  55   0.9 

97.45 

041.3 

7 

4   7  52.57 

6.605     19  13  30.8  j   18.60    12  58.2. 

15 

3  59  49.891  9.945     18  56  50.5 

97.36 

026.1 

11 

4   7  25.78 

6.786     191215.4'    18.99  1  12  42.0  | 

19 

4    026.98     9.998.    18  58  39.6 

97.17 

0  11.0 

15 

4   6  58.34 

6.9941   1910  59.01  19.18    1225.8 

23 

4    1    4.23  ,+9.319 +19   0  27.7 

+96.89 

23  52.1 

19 

4   6  30.45 

-7.015  ,+19   9  42.1  -19.95"  12   9.6  1 

27 

4    1  41.49 1  9.306     19   2  14.6 

96.58 

23  37.0 

23 

4   6   2.28 

7.069*    19   825.2     19.17    11  5:).) 

31 

4    2  18.65*  9.966  i    19   3  59.7 

96.04 

23  21.9 

27 

4    5  34.02 

7.0601    19    7    8.9     18.97,  11  37.2 

Jan9  4 

4    2  55.57'  9.188     19   5  42.8 

95.47 

23  6.8 

Deo.    1 

4   5   5.86 

7.011  >    19   553.6     18.66    1121.0 

8 

4    3  32.11     9.078     19   7  23.4 

94.84 

2251.7 

5 

4    4  37.99 

6.916 1    19   4  39.8  <   18.19    11    4.8 

12 

4    4    8.16 1+8.941  1+19   9    1.4 

+94.14 

22  36.5 

9 

4    4  10.59 

-6.777  i+19   3  28.2-17.69    10  48.7  1 

16 

4    4  43.60    8.775'    19  10  36.4 

93.35  122  21.4  I 

13 

4   3  43.83 

6.507 1    19   219.0'    16.95    10  32.5 

20 

4    6  18.32    e.579J    19  12   8.1 

99.50 

22  6.3 

17 

4    3  17.87     6.375'    19    112.8     16.13    10  16.4; 

24 

4    552.19     8.359     19  13  36.3  1  91.57 

2151.1 

21 

4    252.89    6.107|    19   0  10.1     15.19'  10   0.2 

28 

4    625.10*  8.096     19  15   0.6     90.58 

21  35.9 

25 

4    229.07     5.798'    1859  II.4     14.14     944.1 

July   2 

4   6  56.92  +7.811 1+19  16  20.9  (+19.55 

2120.7 

29 

4    2   6.56 -5.451  .+  18  5817.1-19.99,    928.0 

6 

4    7  27.55  +7.498  +19  17  36.9  +18.43 

21    5.5 

33 

4    1  45.51  ;-5.067;+18  57  27.6  -11.74     9  11.9 

Oreatcei  boriiontal  parallax, 
I«aat  horUootal  paraOaz, 


November  34.  0".81. 
May  23,  0".29. 


Qrr«t««(it  iw*mtdlaineter, 
Lo4iAt  •emidiamct^r, 


MoTMnber  24,  V*M, 
Hay  38.  1".25. 
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MBROUBT. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Liondtade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

o 

/ 

II 

O       /       // 

1      II 

O         /          II 

#    // 

Jan.     1 

288 

23 

0.7 

3    0    0.6 

+10  48.2 

-6    9  14.1 

-10  98.4 

9.6514296 

0.1545181 

0.1530425 

3 

294 

28 

40.6 

3    5  50.0 

9    5.2 

6  28  23.2 

8  38.9 

9.6447860 

0.1513664 

0.1494831 

5 

300 

47 

4.3 

3  19  45.9 

6  53.1 

6  43  36.0 

6  31.6 

9.6370674 

0.1473850 

0.1450633 

7 

307 

20 

28.9 

3  90  51.8 

4  14.8 

6  54  16.2 

4    5.3 

9.6282785 

0.1425086 

0.1397102 

9 

314 

11 

22.7 

3  30  15.4 

+  1  15.6 

6  59  40.7 

-  1  15.9 

9.6184370 

0.1366568 

0.13333.56 

11 

321 

22 

25.5 

3  41     1.5 

-  1  56.8 

-6  58  58.7 

+  9    9.1 

9.6075799 

0.1297328 

0.1258334 

13 

328 

56 

26.8 

3  53  14.7 

5  11.3 

6  51  11.8 

5  50.0 

9..5957736 

0.1210208 

0.1170779 

15 

336 

56 

24.2 

4    6  57.8 

8  13.5 

6  35  15.1 

10  19.3 

9.5831259 

0.1121856 

0.1069239 

17 

345 

25 

17.1 

4  99    0.6 

10  45.0 

6    9  59.8 

15    8.7 

9.5698026 

0.1012717 

0.0952069 

19 

354 

25 

56.8 

4  38  49.6 

12  24.7 

5  34  19.4 

90  36.4 

9.5560448 

0.0687065 

0.0817474 

21 

4 

0 

51.0 

4  56  90.4 

^12  50.6 

-4  47  19.1 

+96  96  3 

9.5421891 

0.0743061 

0.0663604 

23 

14 

11 

41.7 

5  14  39.8 

11  44.6 

3  4831.7 

39  19.6 

9.5286819 

0.0578895 

0.0488752 

25 

24 

58 

55.2 

5  39  34.9 

8  58.5 

2  38  17.3 

37  47.6 

9.5160843 

0.0393025 

0.0291625 

27 

36 

21 

9.0 

5  40  90.9 

-  4  41.8 

-1  18    6.1 

49    9.1 

9.5050493 

0.0184529 

0.0071814 

29 

48 

14 

36.7 

6    3  34.4 

+  0  33.3 

+0    9    4.3 

44  39.0 

9.4962722 

9.9953664 

9.98;M400 

31 

60 

32 

48.3 

6  13  40.0 

+  5  52.6 

+1  38  47.9 

+44  36.6 

9.4903978 

9.9702502 

9.9570631 

Feb.    2 

73 

6 

32.9 

6  18  57.1 

10  11.7 

3    5  34.6 

41  40.1 

9.4879079 

9.9435643 

9.9298603 

4 

85 

44 

39.4 

6  18    8.4 

12  34.4 

4  23  41.7 

36    1.3 

9.4890204 

9.9160787 

9.9023677 

6 

98 

15 

8.2 

6  11  93.1 

12  33.3 

5  28  17.1 

98  18.9 

9.4936366 

9.8888941 

9.8758388 

8 

110 

26 

43.2 

5  69  95.6 

10  16.7 

6  16  11.5 

19  30.7 

9.5013664 

9.8633940 

9.8517532 

10 

122 

10 

13.7 

5  43  33.0 

4  6  20.2 

+6  46  17.7 

+10  38.6 

9.5116140 

9.8411058 

9.8316267 

12 

133 

19 

18.7 

6  95  15.6 

+  1  38.9 

6  59  19.3 

+  9  39.1 

9.5236912 

9.8234683 

9.8167485 

14 

143 

50 

37.2 

5    5  59.3 

-  3     1.8 

6  57  13.8 

-4  94.3 

9.5369203 

9.8115480 

9.8079063 

16 

153 

43 

22.9 

4  46  59.8 

7    4.0 

6  42  36.3 

9  59.4 

9.5507006 

9.8058130 

9.8052256 

18 

162 

58 

47.2 

4  98  43.8 

10    6.8 

6  18    8.1 

14  16.7 

9.5645411 

9.8060597 

9.8082053 

20 

171 

39 

15.5 

4  19    0.5 

-12    1.3 

+5  46  15.2 

-17  95.3 

9.5780647 

9.8115321 

9.8158990 

22 

179  47  56.0 

3  66  57.1 

12  49.7 

5    9    4.9 

19  86.6 

9.5909956 

9.821 1604 

9.8271749 

24 

187 

28 

12.8 

3  43  36.8 

12  38.8 

4  28  18.5 

91    ZSt 

9.6031412 

9.8338058 

9.8409307 

26 

194 

43 

30.8 

3  31  57.6 

11  38.6 

3  45  15.3 

91  55.0 

9.6143735 

9.8484377 

9.8562286 

28 

201 

37 

6.6 

3  91  63.4 

9  59.9 

3    0  56.1 

99  90.5 

9.6246118 

9.8642179 

9.8723334 

Mar.   2 

208 

12 

3.0 

3  13  17.0 

-  7  52.9 

+2  16    6.4 

HB96.3 

9.6338090 

9.8805138 

9.8687081 

4 

214 

31 

8.5 

3    6    1.9 

5  27.3 

1  31  20.4 

99  17.6 

96419409 

9.8968749 

9.9049807 

6 

220 

36 

56.7 

9  50  68.7 

2  51.6 

0  47    3.3 

91  68.0 

9.6489986 

9.9129988 

9.9209082 

8 

226 

31 

48.0 

9  55    3.3 

-  0  13.0 

+0    3  33.9 

91  30.9 

9.6549823 

9.9286929 

9.9363401 

10 

232 

17 

50.9 

9  51    9.5 

+  2  22.2 

-0  38  53.1 

90  55.9 

9.6598977 

9.9438409 

9.9511895 

.       12 

237 

57 

4.3 

9  48  J3.0 

+  4  48.7 

-1  20    6.4 

-90  16.4 

9.6637517 

9.958:^817 

9.9654153 

14 

243 

31 

19.0 

9  46  10.4 

7    2.1 

1  59  56.6 

19  39.6 

9.6665528 

9.9722894 

9.9790043 

16 

249 

2 

20.3 

9  44  59.9 

8  58.3 

2  38  15.0 

18  44.9 

9.6683071 

9.9855611 

9.9919617 

18 

254 

31 

48.7 

9  44  37.6 

10  34.2 

3  14  53.2 

17  59.6 

9.6690196 

9.9982081 

0.0043029 

20 

260 

1 

22.9 

9  45    4.9 

11  46.7 

3  49  42.3 

16  55  7 

9.6686917 

0.0102490 

0.0160492 

22 

265 

32 

40.8 

9  46  91.9 

+12  33.3 

-4  22  32.6 

-15  53  6 

9.6673223 

0.0217062 

0.0272229 

24 

271 

7 

21.0 

9  48  97.3 

12  51.9 

4  53  12.3 

14  45.0 

9.6649085 

0.0326021 

0.0378460 

26 

276 

47 

4.6 

9  51  94.0 

12  41.0 

5  21  27.6 

13  98.8 

9.6614442 

0.0429569 

0.0479370 

28 

282 

33 

36.7 

9  55  16.6 

II  59.6 

5  47    1.5 

19    3.4 

9.6569222 

0.0527880 

0.0575111 

30 

288 

28 

49.2 

3    0    5.6 

10  46.9 

6    9  33.8 

10  96.8 

9.6513338 

0.0621073 

0.0665771 

32 

294 

34 

40.2 

3    5  55.9 

+  9    3.4 

-6  28  39.4 

-  8  36.4 

9.6446734 

0.0709203 

0.0761364 

34 

300 

53 

16.9 

3  19  59.3 

+  6  50.8 

-6  43  48.2 

-6  99.4 

9.6369381 

0.0792243 

, 
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MBROUBT. 

GREENWICH  MEAN  NOON. 

IM«. 

HeUooentrio 

Loo^tnde, 

HMnSqainox 

ofD»to. 

Dafly 
ICotSmi. 

to 
Orbit 

HfOUMMOtrio 
Latttode. 

Dafly 
HotUm. 

Radius 
Vector. 

Logarithm  of  DIttanoe 
ifromEartli- 

AtDate. 

Atlnterme. 
dUtADato. 

o        #        /# 

O       t      it 

#      II 

O        1         M 

1    II 

Apr.   1 

994  34  40.9 

3    6  85.9 

4-9    3.4 

-6  98  39.4 

-8  36.4 

9.6446734 

0.0709903 

0.0751364 

3 

300  53  16.9 

3  18tt.3 

6  50.8 

6  43  48.9 

0  99.4 

9.6369381 

0.0799943 

0.0831899 

5 

307  96  56.9 

3  91    0.0 

4  19.9 

6  54  93.8 

4    9.0 

9.6981397 

0.0870076 

0.0906973 

7 

314   18     8.4 

3  30  94.6 

4-  1  19.7 

6  59  43.0 

-  1  19.3 

9.6189759 

0.0949471 

0.0976590 

9 

391   99  31.3 

3  41  19.3 

-  1  59.8 

6  58  54.8 

4-9    5.4 

9.6074030 

0.1009059 

0.1040017 

11 

399     3  55.7 

3  53  90.9 

-  5  14.3 

-6  51    0.7 

+  5  54.1 

9.5955899 

0.1069319 

0.1096851 

13 

337     4   18.9 

4    7  11.1 

8  16.1 

6  34  55.8 

10  10.0 

9.5899936 

0.1199596 

0.1146913 

15 

345  33  40.4 

4  99  94.4 

10  47.1 

6    9  31.3 

15  13.0 

9.5695991 

0.1167789 

0.1187077 

17 

354  34  51.1 

4  38  00  J 

19  95.6 

5  33  40.6 

90  41.8 

9.5658306 

0.1903935 

0.1918176 

19 

4    10  18.5 

4  50  37.9 

19  50.3 

4  46  99.4 

90  31.8 

9.5419771 

0.1999603 

0.1938013 

91 

H  91  43.0 

6  14  40.9 

-11  49.6 

-3  47  30.9 

•KS9  95.9 

9.5984809 

0.1943187 

0.1944896 

93 

95     9  30.4 

5  39  50.7 

8  55.0 

9  37    6.9 

37  59.1 

9.5159019 

0.1949910 

0.1936999 

95 

36  39  15.4 

5  40  35.5 

-4  37.9 

-1  16  46.9 

«  19.4 

9.5048968 

0.1996938 

0.1919513 

97 

48  96    9.5 

0    3  45.9 

•f  0  38.4 

+0  10  98.1 

44  40.9 

9.4961603 

0.1193530 

0.1169696 

99 

60  44  40.0 

0  13  58.9 

5  57.3 

1  40  11.5 

44  35.9 

9.4903359 

0.1141968 

0.1107765 

lUj    1 

73  18  34.0 

0  10  50.0 

•I-IO  14.0 

+3    6  59.7 

441  30.8 

9.4879005 

0.1069967 

0.1095789 

3 

85  56  38.5 

8  18    4.5 

19  35.4 

4  94  49.1 

35  64.8 

9.4890685 

0.0977365 

0.0994087 

5 

98  96  54.1 

0  11  14.1 

19  39.9 

5  99  10.0 

98  10.9 

9.4937364 

0.0866199 

0.0803644 

7 

no  38    6.6 

5  50  19.1 

10  13.6 

6  16  47.7 

10  99.3 

9.5015098 

0.0736868 

0.0666039 

9 

199  91     6.4 

5  43  10.0 

6  17.5 

6  46  37.5 

10  31.0 

9.5117908 

0.0591390 

0.0513914 

II 

133  99  37.5 

5  94  58.0 

4-  1  34.3 

-|«59  93.7 

4  9  96.0 

9.5938904 

0.0431774 

0.0347343 

13 

144     0  19.6 

5    5  41.1 

-3    5.9 

6  67    5.4 

-4  30.1 

9.5371319 

0.0960183 

0.0170553 

15 

153  69  99.7 

4  40  35.4 

7    7.3 

6  49  17.5 

10    4.3 

9.5509161 

0.0078704 

9.9984874 

17 

163    7  90.9 

4  98  97.4 

10    9.1 

6  17  40.8 

14  90.9 

9.5647541 

9.9889993 

9.9799180 

19 

171   47  17.9 

4  U  45.0 

19    9.5 

5  45  49.5 

17  97.0 

9.5789701 

9.9693745 

9.9594196 

91 

179  56  99.6 

3  50  43 J 

-19  50.0 

45    8  98.9 

-19  38.3 

9.5911896 

9.9493735 

9.9399557 

93 

187  36  91.4 

3  43  96.9 

19  38.9 

4  97  39.0 

91    4.3 

9.6033917 

9.9990869 

9.9188851 

95 

194  50  17.7 

3  31  47.6 

11  37.4 

3  44  34.9 

91  56.6 

9.6145388 

9.9086735 

9.8984731 

97 

901  43  34.6 

3  9144.7 

9  58.1 

3    0  14.9 

98  90.7 

9.6947609 

9.8883064 

9.8781976 

99 

908  18  14.9 

3  13    9.0 

7  50.7 

9  15  94.4 

99  90.3 

9.6339413 

9.8681793 

9.8589589 

31 

914  37    6.8 

3    6  60.1 

-  5  94.9 

4-1  30  38.7 

-89  17.4 

9.6490564 

9.8484851 

9.8388854 

Jane  9 

990  49  44.0 

9  50  53.7 

9  49.1 

0  46  99.1 

91  57.6 

9.6490973 

9.8994941 

9.8903489 

4 

996  37  96.1 

9  54  50.9 

-  0  10.5 

+0    9  53.7 

91  90.6 

9.6550649 

9.8114897 

9.8099593 

6 

939  93  91.9 

9  51    0.4 

^  9  94.6 

-0  39  39.3 

90  56.4 

9.6599698 

9.7948035 

9.7870700 

8 

938    9  99.9 

9  40  10.0 

4  50.9 

1  90  44.4 

90  16.0 

9.6638003 

9.7798083 

9.7730688 

10 

943  36  41.3 

9  40    0.1 

+  7    4.0 

-9    0  33.3 

-10  39.1 

9.6665850 

9.7669031 

9.7613696 

19 

949     7  40.5 

9  44  58.5 

9    0.0 

9  38  50.9 

10  44.1 

9.6683939 

9.7564968 

9.7593597 

14 

954  37     8.4 

9  44  87.0 

10  35.5 

3  15  96.8 

17  51.8 

9.6690194 

9.7489737 

9.7463977 

16 

960    6  43.6 

9  45    5.7 

11  47.6 

3  50  14.9 

16  64.8 

9.6686753 

9.7446569 

9.7437767 

18 

965  38     4.0 

9  40  93.0 

19  33.8 

4  93    9.6 

15  99.5 

9.6679901 

9.7437738 

9.7446567 

90 

971    19  48.5 

9  48  90.8 

+19  51.9 

-4  53  40.1 

-14  43.9 

9.6648604 

9.7464945 

9.7490676 

99 

976  59  37.7 

9  51  98.9 

19  40  6 

5  91  59.9 

13  97.0 

9.6613800 

9.759.5673 

9.7568079 

94 

989  39  17.4 

9  56  90.8 

11  58.7 

5  47  94.9 

19    9.0 

9.6568417 

9.7690941 

9.7679089 

96 

988  34  30.0 

3    0  10.7 

10  45.5 

6    9  53.4 

10  96.1 

9.6519379 

9.7745050 

9.7817659 

98 

994  40  41.1 

3    0    1.9 

9     1.5 

6  98  55.6 

0  34.6 

9.6445606 

9.7896393 

9.7980731 

30 

300  50  30.8 

3  19  50.9 

4-  6  48.5 

-6  44    0.4 

-6  97.3 

9.6368093 

9.8070148 

9.8164119 

39 

307  33  95.8 

3  91    8.9 

+  4    9.6 

-6  54  31.4 

-4    O.l 

9.6979880 

9.8969101 

t 
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MEBOUET. 

GREENWICH  MEAN  NOON 

Date. 

Heliooentric 

Longitade, 

Meao  Eqainox 

of  Date. 

O          /          // 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

DaUy 
Motion. 

Logarithm 

of 

Badine 

Vector. 

Logarithm  of  Distanoe      1 
fkt>m  Bartb—              | 

At  Date. 

At  Interme- 

o     /      n 

/     // 

O         /          li 

1     II 

Jul  J   2 

307 

33 

25.8 

3  91    8.3 

•1-  4    9.5 

-6  54  31.4 

-4    0.1 

9.6279880 

9.8262101 

9.8363611 

4 

314 

24 

55.0 

3  30  34.9 

•1-  1     9.8 

6  59  45.2 

-  1    9.4 

9.6181151 

9.8468155 

9.8575266 

6 

321 

36 

37.8 

3  41  93.0 

-  2    2.8 

6  58  50.8 

+  9    8.7 

9.6072283 

0.8684501 

9.8795440 

8 

329 

11 

24.8 

3  53  38.0 

5  17.2 

6  50  49.6 

5  57.9 

9.5953951 

9.8907678 

9.9020825 

10 

337 

12 

13.2 

4    7  94.7 

8  18.7 

6  34  36.5 

10  91.0 

9.5827249 

9.9134515 

9.9248396 

]2 

345 

42 

2.7 

4  99  39  0 

-10  49.1 

-6    9    2.7 

+15  18.5 

9.5693855 

9.9362124 

9.9475363 

U 

354 

43 

43.6 

4  39  14.4 

12  26.6 

5  33    1.8 

90  47.1 

9.5556206 

9.9587780 

9.9699045 

16 

4 

19 

43.0 

4  56  53.0 

12  50.0 

4  45  39.8 

96  37.4 

9.5417696 

9.9608832 

9.9916819 

18 

14 

31 

40.7 

5  15    6.4 

11  40.9 

3  46  30.3 

39  30.5 

9.5282832 

0.0022672 

0.0126058 

20 

25 

20 

0.1 

5  33    6.3 

6  51.8 

2  35  55.7 

37  56.6 

9.5157245 

0.0226644 

0.0324099 

22 

36 

43 

14.7 

5  49  40.4 

-  4  32.6 

-1  15  28.6 

+49  15.5 

9.5047497 

0.0418097 

0.0508321 

24 

48 

37 

33.7 

6    3  56.6 

+  0  43.3 

+0  11  50.8 

44  41.9 

9.4960538 

0.0594466 

0.0676256 

26 

60 

56 

21.1 

6  14    4.9 

6    1.9 

1  41  33.9 

44  33.7 

9.4902782 

0.0753443 

0.0825811 

28 

73 

30 

22.6 

6  19    0.0 

10  18.1 

3    8    9.4 

41  39.5 

9.4878979 

0.0893192 

0.0955465 

30 

86 

8 

23.6 

6  18    0.9 

12  36.6 

4  25  55.0 

35  48.7 

9.4891208 

0.1012563 

0.1064471 

Aug.   1 

98 

38 

25.5 

6  11    4.7 

•f  12  31.0 

+5  30    1.6 

+98    9.4 

9.4938397 

0.1111223 

0.1152902 

3 

no 

49 

14.7 

5  58  58.6 

10  10.6 

6  17  23.1 

19  14.1 

9.5016559 

0.1189632 

0.1221577 

5 

122 

31 

44.6 

5  43    0.9 

6  13.0 

6  46  56.7 

10  93.8 

9.5119694 

0.1246931 

0.1271902 

7 

133 

39 

40.8 

5  94  40.0 

+  1  30.0 

6  59  28.1 

+  9  18.1 

9.5240909 

0.1290713 

0.1305595 

9 

144 

9 

47.0 

5    5  93.3 

-  3    9.9 

6  56  57.2 

-4  35.8 

9.5373443 

0.1316780 

0.1324495 

11 

154 

1 

22.0 

4  46  18.9 

-  7  10.6 

+6  41  59.1 

-10    8.7 

9.5511317 

0.1328958 

0.1330382 

13 

163 

15 

38.9 

4  98  11.5 

10  11.3 

6  17  14.6 

14  93.5 

9.5649664 

0.1328965 

0.1324888 

15 

171 

55 

6.0 

4  11  31.4 

12    3.8 

5  45  10.7 

17  99.9 

9.5784742 

0.1318323 

0.1309422 

17 

160 

2 

51.1 

3  66  31.0 

12  50.2 

5    7  52.4 

10  40.0 

9.5913820 

0.1298323 

0.1285151 

19 

187 

42 

19.0 

3  43  14.0 

12  37.6 

4  27    0.6 

91    5.3 

9.6034999 

0.1270020 

0.1253033 

21 

194 

56 

54.5 

3  3!  37.8 

-11  36.1 

+3  43  54.2 

-91  56.9 

9.6147017 

0.1234274 

0.1213816 

23 

201 

49 

53.6 

3  91  36.5 

9  56.3 

2  59  33.4 

9i90.9 

9.6249075 

0.1191726 

0.1168059 

25 

208 

24 

18.7 

3  13    9.6 

7  48.6 

2  14  43.4 

99  96.3 

9.6340713 

0.1142861 

0.1116168 

27 

214 

42 

57.8 

3    5  49.9 

5  22.6 

1  29  57.8 

99  17.9 

9.6421695 

0.1088011 

0.1058413 

29 

220 

48 

24.4 

9  59  48.9 

2  46.8 

0  45  41.9 

91  57.3 

9.6491035 

0.1027388 

0.0994945 

31 

226 

42 

57.9 

9  54  55.3 

-0    8.2 

+0    8  14.2 

-91  99  9 

9.6551437 

0.0961088 

0.0925813 

Sept.  2 

232 

28 

46.8 

9  51    3.4 

+  2  26.9 

-0  40  10.8 

90  54.8 

9.6600i58 

0.0889113 

0.0850975 

4 

238 

7 

49.8 

9  48    8.8 

4  53.1 

1  21  21.8 

90  15.4 

9.6<»38479 

0.0811381 

0.0770310 

6 

243 

41 

57.7 

9  46    7.8 . 

7    5.9 

2    1    9.3 

19  31.4 

9.6666166 

0.07277-36 

0.0683627 

8 

249 

12 

54.9 

9  44  57.9 

9     1.6 

2  39  24.7 

18  43.3 

9.6683387 

0.0637952 

0.0590672 

10 

254 

42  22.4 

9  44  37.8 

•flO  36.8 

-3  15  59.7 

-17  51.0 

9.6690189 

0.0541744 

0.0491125 

12 

260 

11 

58.9 

9  43    6.8 

11  48.5 

3  50  45.4 

16  54.0 

9.6686592 

0.0438771 

0.03846:)0 

14 

265 

43 

22.1 

9  46  94.6 

12  34.2 

4  23  31.9 

15  51.5 

9.6672582 

0.0328653 

0.0270785 

16 

271 

18 

10.4 

9  48  39.9 

12  52.0 

4  54    7.3 

14  49.8 

9.6648128 

0.0210979 

0.0149178 

18 

276 

58 

5.5 

9  51  31.5 

12  40.1 

5  22  17.8 

13  96.4 

9.6613167 

0.0085332 

0.0019396 

20 

282 

44 

52.4 

9  55  94.8 

+  11  57.7 

-5  47  46.5 

-19    0.6 

9.6567623 

9.9951328 

9.9881092 

22 

288 

40 

22.8 

3    0  15.6 

10  44.3 

6  10  12.5 

10  93.6 

9.6511418 

9.9808663 

9.9734035 

24 

294 

46 

35.6 

3    6    7.8 

8  59.9 

6  29  11.5 

8  39.7 

9.6444490 

9.9657215 

9.9578230 

26 

301 

5 

38.2 

3  13    6.3 

6  46.2 

6  44  12.3 

6  95.9 

9.6366813 

9.9497142 

9.9414045 

28 

307 

39 

48.4 

3  91  16.3 

4    6.8 

6  54  38.8 

3  57.7 

9.6278442 

9.9329064 

9.9242461 

30 

314 

31 

34.8 

3  30  43.4 

+  1     6.8 

-6  59  47,3 

-1    6.6 

9.0179555 

9.9154446 

9.9065389 

32 

321 

43 

37.4 

3  41  33.4 

-  2    5.8 

-6  58  46.8 

+  9  19.0 

9.6070540 

9.8975746 
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MBEOUET. 

OREENWIOH  MEAK  NOON 

Dftto. 

1 

of  DUb. 

DaOy 
HoUmi. 

lUdnclton 

to 

Orbit. 

Hdlooantrlo 
Latitade. 

Daily 
Motton. 

lUdioa 
Vector. 

LoffMithm  of  DittMioe 
from  Swth- 

AtBUe. 

At  Intcrme- 
dtat«Date. 

0          /        #1 

O       /       it 

0        M 

e     1      II 

1    II 

Oct.    2 

391   43  37.4 

8  41  38.4 

-9    5.8 

-6  68  46.8 

4-9  19.0 

9.6070540 

9.8975746 

9.8886096 

4 

399  18  46.8 

8  88  60.7 

5  90.9 

6  60  38.5 

0    1.7 

9.6959070 

9.8797152 

9.8709781 

6 

337  90     0.4 

4    7  88.0 

8  91.3 

6  34  17.3 

10  95.9 

9.5895953 

9.8625030 

9.8544129 

8 

345  50  17.9 

4  0SS.6 

10  51.9 

6    8  34.4 

15  93.9 

9.5691774 

9.8468475 

9.8399680 

1          '' 

354  59  9a9 

4  80  80.0 

19  97.6 

6  39  93.4 

90  59.4 

9.5554083 

9.8339477 

9.8289696 

1          1« 

4  99     0.6 

4  57  lO.I 

-19  49.7 

-4  44  50.6 

498  49.8 

9.5415.595 

9.8252183 

9.8228692 

14 

14  41   31.4 

5  15  0.0 

11  39.1 

3  45  30.4 

89  86.6 

9.5980896 

9.8220757 

9.8229574 

16 

95  30  93.5 

583fl9.fi 

8  48.4 

9  34  45.8 

88    1.9 

9.51554:^ 

9.82r>5865 

9.8299799 

18 

36  54     8.6 

5  50    8.6 

-4  98.1 

-1  14  10.8 

49  18.7 

9.5045983 

9.8360948 

9.84:J8294 

90 

48  48  53.1 

8    4    7.7. 

^.  0  48.4 

+0  13  13.0 

44  49.4 

9.4959496 

9.8530304 

9.8635040 

93 

61     7  58.9 

e  14  11.4 

4-  6    6.5 

4-1  49  55.8 

444  39.9 

9.4909160 

9.8750295 

9.8873739 

94 

73  49     9.3 

e  10    1.0 

10  91.9 

3    9  95.6 

41  98.4 

9.4878902 

9.9003056 

9.9136044 

96 

86  90     8.5 

0  17  56.8 

J9  37.6 

4  97    0.8 

35  49.1 

9.4891687 

9.9270704 

9.9405283 

96 

98  49  57.1 

e  10  55.5 

19  99.8 

5  30  53.0 

97  54.6 

9.4939389 

9.9538305 

9.9668564 

30 

111     0  93.9 

5  56  45.8 

10    7.6 

6  17  58.3 

10    5.8 

9.5017981 

9.9795121 

9.9917266 

KOT.     1 

199  49  94.9 

5  49  44.8 

+  6    8.7 

46  47  15.7 

410  15.0 

9.5191444 

0.0034501 

0.0146507 

3 

I3:i  49  47.4 

5  94  0.0 

+  1  95.5 

6  59  39.3 

4-  9  11.9 

9.5949881 

0.0253105 

0.03542:K) 

6 

144   19   18.5 

5    5    5.8 

-  3  14.0 

6  56  48.6 

-  4  41.8 

9.5375538 

0.0449914 

0.0540248 

'            7 

154   10  18.3 

4  40    1.1 

7  13.9 

6  41  40.4 

10  18.9 

95513451 

0.0625378 

0.0705486 

1            9 

163  94     9.6 

4  97  56.8 

10  13.6 

6  16  48.1 

14  96.8 

9.5651773 

0.0780764 

0.0851424 

1 

179    9  58.7 

4  11  18.7 

-19    5.0 

46  44  38.5 

-17  89.4 

9.5786775 

0.0917685 

0.0979760 

13 

180  10  16.4 

8  60  18.1 

19  50.4 

5    7  16.9 

10  41.0 

9.5915746 

0.1037862 

0.1092194 

15 

187  49  90.9 

848    9.8 

19  37.0 

4  96  91.8 

91    8.3 

9.6036793 

0.1142947 

0.1190305 

17 

195     3  34.6 

8  81  98.0 

11  34.9 

3  43  13.8 

91  56.7 

9.6148661 

0.1234441 

0.1275517 

19 

901   56  15.3 

8  91  98.0 

9  54.5 

9  58  59.9 

99  91.9 

9.G950562 

0.1313684 

0.1349079 

91 

908  30  94.9 

8  19  56.5 

-  7  46.4 

+9  14    9.0 

-99  96.8 

9.6342039 

0.1381830 

0.1412056 

93 

914  48  50.9 

8    548.9 

5  90.9 

I  99  16.7 

99  17.0 

9.6499857 

0.1439864 

0.1465352 

95 

990  54     6.6 

9  80  43.9 

9  44.9 

0  45    1.3 

91  50.9 

9.64999.34 

0.1488612 

0.1509726 

97 

996  48  31.3 

9  54  51.8 

-  0    5.8 

+0    I  34.5 

91  96.7 

9.6552274 

0.1528769 

O.I54.'>800 

99 

939  34   13.0 

9  51    0.8 

+  9  99.9 

-0  40  49.4 

90  64.3 

9.6600934 

0.1560882 

0.1574070 

Dm.    1 

938  13  10.7 

9  48    8.4 

+  4  55.9 

-1  91  59.9 

-90  14.7 

9.6638988 

0.1585407 

0.1594932 

3 

943  47   14.6 

9  40    0.1 

7    7.9 

9    1  45.3 

10  30.7 

9.6U665I6 

0.1602679 

0.1608676 

5 

949  18    9.6 

9  44  57.9 

9    3.3 

9  39  59.3 

18  49.4 

9.6683589 

0.1612946 

0.I6I55(K) 

7 

954  47  36.7 

9  44  87.0 

10  3ai 

3  16  39.7 

17  50.1 

9.6090229 

0.1616353 

0.1615507 

9 

960   17   14.0 

9  45    7J» 

11  49.4 

3  61  16.6 

16  53.0 

9.6686476 

0.1619963 

0.160«718 

11 

965  48  39.5 

9  40  90.1 

^.19  34.7 

-4  94     1.1 

-15  50.5 

9.6672307 

0.1602757 

0.I59.->(M)7 

13 

971   93  31.8 

9  46  84.0 

19  59.0 

4  64  34.4 

14  41.6 

9.6647693 

0  l.'^8562l 

0.I574:U>2 

16 

977     3  39.9 

9  51  84.0 

19  39.7 

5  99  49.6 

18  95.9 

9.6612570 

0.1561346 

O.I54644r> 

17 

989  50  96.4 

9  55  98.7 

U  56.8 

5  48    8.7 

11  50.9 

9.6566863 

0.1529641 

0.I5I0880 

10 

988  46     5.6 

8    0  90.4 

10  49.8 

6  10  31.9 

10  88.0 

9.6510493 

0.1490105 

0.1467246 

'          91 

994  59  9p.9 

8    0  18.0 

+  8  67.8 

-6  99  97.9 

-8  30.8 

9.6443398 

0.1442227 

O.I4M9f)7 

93 

301    11  44.5 

8U  13.1 

6  43.9 

6  44  94.1 

8  93.1 

9.6365553 

0.1385373 

0.1353345 

95 

307  46     9.4 

89194.8 

4    4.9 

6  64  46.1 

3  65.9 

9.6277012 

0.1318775 

0.1281543 

97 

314  38  13.1 

880  58.8 

+  1    3.9 

6  50  49.3 

-1    3.7 

9.6177964 

0.1241514 

O.I19l^")41) 

99 

391  50  36.6 

841  48.9 

-9    8.9 

6  58  49.7 

4-9  15.9 

9.6068790 

0.1152498 

0.1103194 

81 

399  96     7.9 

854   9.6 

-6  93.1 

-6  50  97.4 

4-6    5.5 

9.5950178 

0.1050465 

0.0994123 

33 

337  97  46.3 

4    7  51.4 

-8  93.9 

-6  33  58.1 

4-10  90.6 

9.5893937 

0.0933973 
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VENUS. 

1 

GREENWICH  MEAN  NOON 

' 

DAte. 

HeUooraitrio 

Loneitnde, 

MeanBqninox 

of  Date. 

DaUy 
Motion. 

Rodaotioii 

to 

OrUt. 

Daily 
Motion. 

Logarithm 

of 

Badios 

Vector. 

LogaTtthmofDiatance 
ftwnBarth- 

AtDate. 

▲tintenne. 
dlateDate.    ! 

o 

/        n 

O      t      II 

$      It 

O        1         II 

/    II 

Jau.    3 

30 

56  34.0 

1  35  66.7 

-3    0.9 

-2  23  24.3 

+4    9.0 

9.8597828 

0.0130548 

0.0073423 

7 

37 

20  30.0 

1  36    9.9 

2  56.2 

2    6  24.1 

4  97.6 

9.8594543 

0.0015184 

9.9955622 

11 

43 

44  52.1 

1  36    6.9 

2  42.6 

1  47  47.7 

4  50.0 

9.8591238 

9.9894891 

9.9832905 

15 

50 

9  41.1 

1  36  15.7 

2  20.8 

1  27  48.8 

5    8.8 

9.8587955 

9.9769633 

9.9705060 

19 

56 

34  57.8 

1  36  9i.7 

1  52.0 

1    6  42.0 

5  93.9 

9.8584734 

9.9639127 

9.9671831 

23 

63 

0  42.6 

1  36  99.8 

-1   17.5 

-0  44  4.3.1 

+5  94.9 

9.8581618 

9.9503122 

9.9432953 

27 

69 

26  56.1 

1  36  37.0 

-0  39.1 

-0  22    8.5 

5  41.7 

9.8578645 

9.9301274 

9.9288025 

31 

75 

53  38.5 

I  96  44.9 

+0     1.3 

+0    0  44.7 

5  44.9 

9.857.5853 

9.9213151 

9.9136689 

Feb.   4 

82 

20  49.6 

1  36  61.3 

0  41.7 

0  23  38.9 

549.9 

9.8573279 

9.9058287 

9.8978186 

8 

88 

48  29.1 

1  36  58.3 

1  20.1 

0  46  16.8 

5  95.9 

9.8570955 

9.8896232 

9.8812379 

12 

95 

16  36.1 

1  37    5.1 

•fl  54.4 

4-1    8  20.6 

•^5  95.3 

9.8568913 

9.8726686 

9.8638806 

16 

101 

45     9.2 

I  37  11.4 

2  22.9 

1  29  33.4 

5  10.4 

9.8567179 

9.8548990 

9.8457101 

20 

108 

14     6.4 

I  37  17.1 

2  44.2 

1  49  38.4 

4  51.4 

9.8565777 

9.8363086 

24 

114 

43  25.2 

1  37  99.1 

2  67.1 

2    8  19.9 

4  98.7 

9.8564724 

9.8168446 

9.8067694 

28 

121 

13     2.5 

1  37  96.3 

3     1.0 

2  25  2:^.2 

4    9.4 

9.8564034 

9.7964567 

9.7858996 

Mar.  4 

127 

42  54.5 

1  37  99.5 

4-2  55.5 

4-2  40  34.9 

4-9  39.9 

9.8563717 

9.7750920 

9.7640293 

8 

134 

12  56.8 

1  37  31.5 

2  41.1 

2  63  43.0 

9    0.7 

9.8563777 

9.7527085 

9.7411267 

12 

140 

43     4.7 

1  37  39.3 

2  18.4 

3    4  37.2 

9  96.1 

9.8564213 

9.7292842 

9.7171845 

16 

147 

13  13.1 

1  37  31.7 

1  48.6 

3  13    8.9 

1  49.6 

9.8565019 

9.7048329 

9.6922359 

20 

153  43  16.3 

1  37  99.7 

1   13.3 

3  19  11.7 

1  11.7 

9.8566185 

9.6794051 

9.6663641 

24 

160 

13     8.9 

1  37  96.3 

40  34.3 

+3  22  41.1 

•H>99.9 

9.8567696 

9.6530998 

9.6396648 

28 

166 

42  45.2 

1  37  91.6 

-0    6.5 

3  23  34.6 

-0    6.9 

9.8569531 

9.6260776 

9.6123740 

Apr.    1 

173 

n   59.9 

1  37  15.5 

0  46.9 

3  21  51.9 

0  49.1 

9.8571664 

9.5985992 

9.6848095 

5 

179 

40  47.7 

1  37    8.9 

I  24.9 

3  17  34.8 

1  99.9 

9.8574071 

9.571 0754 

9.5574840 

9 

186 

9     4.1 

1  36  50.8 

1  58.5 

3  10  47.1 

9    0.9 

9.8576719 

9.5441397 

9.5311637 

13 

192 

36  44.9 

I  36  50.5 

-2  26.0 

+3    1  34.7 

-9  35.6 

9.8579575 

9.5186955 

9.6068922 

17 

199 

3  46.9 

I  36  40.4 

2  46.2 

2  50    5.2 

9    8.6 

9.8582601 

9.4959235 

9.4859706 

21 

205 

30     7.4 

1  36  99.8 

2  58.0 

2  36  28.0 

3  30.4 

9.8585759 

9.4772144 

9.4698290 

25 

211 

55  44.9 

I  36  18.9 

3    0.8 

2  20  54.1 

4    7.1 

9.8589009 

9.4639770 

9.4597967 

29 

218 

20  38.4 

1  36    7.9 

2  54.6 

2    3  35.7 

4  31.6 

9.8592312 

9.457.3932 

9.4568326 

May    3 

224 

44  48.1 

1  35  57.0 

-2  39.7 

4-1  44  46.3 

-4SS.6 

9.6595624 

9.4581328 

9.4612684 

7 

231 

8   14.8 

1  35  46.5 

2  16.8 

1  24  40.4 

5    0.8 

9  8598904 

9.4661686 

9.4727219 

11 

237 

31     0.3 

1  35  36.5 

1  47.3 

1    3  33.4 

5  93.1 

9.8602112 

9.4807840 

9.4901884 

15 

243 

53     7.3 

1  35  97.9 

1   12.5 

0  41  41.2 

5  39.4 

9.8605210 

9.5007548 

9.512:)009 

19 

250 

14  38.7 

1  35  18.8 

-0  34.2 

4-0  19  19.^ 

5  37.6 

9.8608157 

9.5246455 

9.6376201 

23 

256 

35  38.4 

1  35  11.3 

+0    5.7 

-0    3  13.8 

-5  38.6 

9.8610920 

9.5510714 

9.56486.30 

27 

262 

56   10.4 

1  35    4.9 

0  45.3 

0  25  43.6 

5  35.5 

9.8613462 

9.5788772 

9.6930142 

31 

269 

16   19.1 

1  34  59.6 

1  22.7 

0  47  5:^.0 

5  98.4 

9.8615756 

9.6071919 

9.6213434 

Jiiue  4 

275 

36     92 

1  34  55.6 

1  56.0 

1    9  26.0 

5  17.4 

9.86177ri 

9.6354146 

9.6493620 

8 

281 

55  45.4 

1  34  59.7 

2  23.6 

1  30    7.1 

5    9.6 

9.8619467 

9.6631498 

9.6767497 

12 

288 

15   12.2 

1  34  50.9 

+2  44.3 

-1  49  41.6 

-4  44.1 

9.8620880 

9.6901399 

9.703;mo 

16 

294 

34  34.1 

1  34  50.9 

2  56.9 

2    7  55.4 

4  99.3 

9.8621935 

9.7162217 

9.7288888 

20 

300 

53  55.3 

1  34  50.6 

3     1.0 

2  24  35.6 

3  57.3 

9.8622638 

9.7412959 

9.7534385 

24 

307 

13   19.7 

1  34  51.9 

2  56.3 

2  39  30.0 

3  99.4 

9.8622983 

9.7653147 

9.7769249 

28 

313 

32  51.0 

1  94  54.0 

2  43.0 

2  52  28.1 

9  69.0 

9.8622964 

9.7882718 

9.7993596 

July   2 

319 

52  32.4 

1  34  56.8 

+2  21.8 

-3    3  20.4 

-9  96.6 

9.8622561 

9.8101941 

9.8207811 

6 

326 

12  26.5 

1  35    0.3 

+1  63.7 

-3  11  59.0 

-1  S0.4 

9.8621838 

9.8311262 
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VEFU8. 

GBEEHWICH  MEAN  NOON 

Dito. 

LoncHade, 
ofDftte. 

Motimi. 

Badnction 

to 

OrMt 

HeUocentrio 
LnUtnde. 

Dafly 
Motion. 

Loguithm 

of 

lUdiiu 

Vector. 

LogMithmofDistuioe      1 
fromBMtb-              1 

AtDftte. 

Atloterme. 
dlAtoDftte. 

O         /        // 

O       /       // 

/        n 

O        1         $1 

1    II 

Julj  9 

319  59  39.4 

1  34  56.8 

^2  91.8 

-3    3  90.4 

-9  96.6 

9.8622581 

9.8101941 

9.8207811 

6 

396  19  96.5 

1S5   0.S 

1  53.7 

3  11  50.0 

1  59.4 

9.8621838 

9.831 1262 

9.8412350 

10 

339  39  35.7 

1  »    4.4 

1  90.1 

3  18  17.5 

1  16.7 

9.8620744 

9.8511151 

9.8607700 

14 

338  53     9.3 

1  as    8.9 

0  49.5 

3  99  11.0 

0  40.0 

9.8619313 

9.8702054 

9.8794938 

18 

345  13  47.5 

1  85  18.8 

•M)    9.9 

3  93  36.5 

-0    9.7 

9.8617559 

9.8884309 

9.8979307 

» 

35]   34  59.9 

1  35  19.0 

-0  36.9 

-3  92  39.4 

•H»  34.7 

9.8615506 

9.9058274 

9.9142255 

96 

357  66  19.7 

I  35  94.4 

1  15.0 

3  18  59.3 

1  11.8 

9.8613177 

9.9224305 

9.9304478 

30 

4    18     6.6 

1  35  30.1 

I  49.4 

3  19  59.1 

1  48.1 

9.8610599 

9.9382831 

9.9459423 

Aag.  3 

10  40  90.6 

135  36.0 

9  18.5 

3    4  36.0 

9  93.9 

9.8607805 

9.9534309 

9.9607546 

7 

17    9  56.9 

I  35  41.0 

9  40.8 

9  53  55.4 

9  56.7 

9.8604825 

9.9679184 

9.9749963 

11 

93  95  66.3 

135  48.1 

-2  55.9 

-9  41    4.8 

+3  98.9 

9.8601699 

9.9817823 

9.9884899 

15 

99  49  91.3 

1  35  54.4 

3    0.9 

9  96  13.1 

3  57.9 

9.8598464 

9.9950516 

0.0014700 

19 

36  13  19.1 

136    lA 

9  57.6 

9    9  31.1 

4  93.3 

9.8595160 

0.0077482 

0.0138883 

23 

49  37  99.4 

1  36    7.7 

9  45.6 

1  51  10.7 

4  46.3 

9.8591828 

0.0198933 

0.0957664 

97 

49    9  13.6 

1  36  14.5 

2  95.9 

1  31  95.9 

5    6.8 

9.8588510 

0.0315109 

0.0371304 

31 

56  97  95.7 

1  36  91.5 

-1  57.5 

-1  10  99.9 

46  91.5 

9.8585248 

0.0426287 

0.0480099 

8«pt.  4 

61   53    6.9 

1  36  99.7 

1  93.9 

0  48  38.9 

533.9 

9.8582082 

0.0539755 

0.0584306 

8 

68  19  15.6 

1  36  36.0 

0  46.1 

0  96    8.6 

5  40.8 

9.8579054 

0.0634770 

0.0684167 

19 

74  45  54.1 

1  36  43.3 

-0    5.9 

-0    3  17.3 

5  44.1 

9.8576202 

0.0732517 

0.0779837 

16 

81    13     1.7 

1  36  50.5 

-¥0  34.7 

+0  19  38.2 

5  4^9 

9.8573562 

0.0826136 

0.0871430 

90 

87  40  38.0 

1  36  57.6 

fl  13.6 

-HO  42  20.2 

-W37.4 

9.8571170 

0.0915731 

0.0959054 

94 

94     8  49.9 

1  37    4.4 

1  48.7 

1    4  31.5 

5  97.5 

9.8569057 

0.1001418 

0.1042845 

98 

100  37  19.9 

1  37  10.8 

9  18.4 

1  95  54.5 

5  13.3 

9.8567251 

0.1083356 

0.1122973 

Ooc.    9 

107    6    8.3 

1  37  16.7 

9  41.1 

1  46  19.7 

4  55.1 

9.8565773 

0.1161725 

0.1199636 

6 

113  35  96.0 

1  37  91.9 

2  55.5 

2    5  10.2 

4  33.0 

9.8564647 

0.1236719 

0.1279993 

10 

tft    5    9.9 

1  37  96.3 

+3    0.9 

-1.2  92  31.8 

-M    7.9 

9.85638B4 

0.1308475 

0.1343169 

14 

196  34  55.1 

1  37  99.7 

9  57.9 

9  38    4.1 

3  38.3 

9.8563496 

0.1377087 

0.1410230 

18 

133     4  58.6 

1  37  31.9 

9  44.3 

9  51  34.7 

3    6.6 

9.8563489 

0.1442609 

0.1474236 

99 

139  35     8.6 

1  37  39.9 

2  99.9 

3    9  53.1 

9  39.3 

9.8563862 

0.1505111 

0.153.'>249 

96 

146     5  19.9 

1  37  39.6 

1  54.3 

3  1 1  50.3 

1  56.0 

9.8564608 

0.1564667 

0.1593376 

30 

159  35  97.0 

1  37  30.8 

4-1  19.8 

+3  18  19.6 

-H  18.3 

9.8565720 

0.16213.99 

0.1648748 

Nor.   3 

169     5  94.3 

1  37  97.6 

0  41.3 

3  22  16.0 

0  30.7 

9.8567183 

0.1675446 

0.1701504 

7 

165  35     6.9 

1  37  99.1 

+0    0.7 

3  23  36.8 

-W    0.6 

9.8568975 

0.1726932 

0.1751742 

11 

179    4  97.9 

1  37  17.9 

-0  40.0 

3  22  21.2 

-0  38.4 

9.8571075 

0.1775941 

0.1799531 

15 

178  33  91.9 

1  37  10.0 

1  18.5 

3  18  30.8 

1  16.7 

9.8573454 

0.1822516 

0.1844902 

19 

185     1   45.8 

1  37    1.7 

-1  53.0 

+3  12    9.0 

-1  54.0 

9.8576082 

0.1866687 

0.1887880 

93 

191   99  34.6 

1  36  59.5 

2  21. H 

3    3  21.3 

9  99.6 

9.8578924 

0.1908489 

0.1928,527 

97 

197  56  44.7 

1  36  49.5 

2  43.3 

9  52  15.1 

3    3.9 

9.8581943 

0.1948004 

0.1966933 

Dae.    1 

204  93   13.6 

1  36  31.9 

2  56.5 

2  38  59.3 

3  34.9 

9.8585102 

0.1985329 

0.2003203 

5 

910  48  69.4 

1  36  91.0 

3     1.0 

2  23  44.8 

4    9.5 

9.8588359 

0.2020568 

0.2037436 

0 

217   14     1.1 

1  36    9.0 

-2  56.3 

•1-2    6  43.6 

-4  97.6 

9.8591673 

0.2053810 

0.2069694 

13 

923  38  18.7 

1  35  56.9 

2  49.9 

1  48    9.1 

4  49.9 

9.8595004 

0.20H.5094 

0.2100004 

17 

930     1   63.0 

136  48.3 

2  21.4 

1  2B  15.4 

5    7.0 

9.859a309 

0.2114428 

0.2I28:)68 

91 

936  94  45.6 

1  35  38.1 

1  52.1» 

1     7  18.0 

5  91.0 

9.8601.^46 

0.2141825 

0.2154807 

95 

942  46  58.9 

I  35  98.6 

1   18.9 

0  45  32.5 

5  31.0 

9.8604679 

0.2167319 

0.9179368 

99 

949     8  36.0 

1  35  90.0 

-0  41.0 

¥i  23  15.0 

-6  36.9 

9.8607666 

0.2190966 

0.2202125 

1          33 

965  99  40.7 

1  35  19.4 

-0     1.3 

+0    0  42.3 

-5  38.7 

9.8610471 

0.2212851 

256 
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MAES. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Longitade, 

Mean  Eqainox 

of  Date. 

Daily 
Motion. 

RedQOtion 

to 

Orbit. 

Heliooentrio 
Latitude. 

Daily 
Motion. 

LogaHthra 

of 

Kadiua 

Vector. 

Logarithm  of  Diatanee      1 
f^m  Earth—             | 

At  Date. 

Atlntenne- 
diateDate. 

Jan.    3 

353°  28 

40.9 

37  49.56 

-50r5 

O         1          II 

-1  31  11.7 

+41.69 

0.1425234 

0.2912579 

0.2934163 

7 

355  59 

19.5 

37  3«.a0 

52.0 

1  28  20.1 

44.11 

0.1431000 

0.2955626 

0.2976967 

11 

358  29 

32.3 

37  09.80 

53.1 

1  25  18.8 

46.47 

0.1437422 

0.2998192 

0.3019299 

15 

0  59 

17.1 

37  99.4B 

53.7 

1  22    8.3 

48.70 

0.1444476 

0.3040296 

0.3061187 

19 

3  28 

30.9 

37  14.36 

53.9 

1  18  49.2 

50.80 

0.1452147 

0.3081972 

0.3102655 

23 

5  57 

M.3 

37    5.79 

-53.7 

-1  15  21.9 

+59.76 

0.1460416 

0.3123234 

0.3143699 

27 

8  25 

16.5 

36  56.68 

53.2 

1  11  47.1 

54.59 

0.1469260 

0.3164048 

0.3184273 

31 

10  52 

44.0 

36  47.02 

52.2 

1     8    5.2 

56.99 

0.1478658 

0.3204:}66 

0.3224323 

Feb.   4 

13   19 

31.8 

36  36.89 

50.8 

1    4  16.8 

67.84 

0.1488586 

0.3244137 

0.3263807 

8 

15  45 

38.0 

36  96.91 

49.2 

1     0  22.5 

59.94 

0.1499021 

0.3283336 

0.3302723 

12 

18   11 

0.9 

36  15.16 

-47.2 

-0  56  22.9 

+60.50 

0.1509938 

0.3321970 

0.3341078 

16 

20  35 

38.8 

36    3.69 

44.8 

0  52  18.5 

61.69 

0.1521308 

0.3360047 

0.3378883 

20 

22  59 

30.2 

35  51.89 

42.2 

0  48    9.9 

69.60 

0.1533109 

0.3397581 

0.3416135 

24 

25  22 

33.8 

35  39.78 

39.2 

0  43  57.7 

69.44 

0.1545313 

0.3434538 

0.3452783 

28 

27  44 

48.1 

35  97.34 

36.0 

0  39  42.4 

64.15 

0.1557893 

0.3470863 

0.3488773 

Mar.   4 

30     6 

12.3 

35  14.67 

-32.6 

-0  35  24.6 

+64.79 

0.1570823 

0.3506503 

0.3524049 

8 

32  26 

45.3 

35    1.77 

29.0 

0  31    4.6 

65.16 

0.1684075 

0.3541414 

0.3558595 

12 

34  46 

26.2 

34  48.63 

25.2 

0  26  43.2 

65.46 

0.1597621 

0.3575586 

0.3592403 

16 

37     5 

14.2 

34  35.34 

21.2 

0  22  20.9 

65.65 

0.1611435 

0.3609037 

0.3625489 

20 

39  23 

8.8 

34  91.99 

17.2 

0  17  58.0 

65.79 

0.1625488 

0.3641759 

0.3657845 

24 

41   40 

9.4 

34    8.48 

-13.1 

-0  13  35.1 

+65.66 

0.1639756 

0.3673739 

0.3689431 

28 

43  56 

16.0 

33  54.80 

8.9 

0    9  12.7 

65.40 

0.1654211 

0.3704918 

0.3720191 

Apr.   1 

46  11 

27.7 

33  41.11 

4.7 

0    4  51.2 

65.91 

0.1668827 

0.3735241 

0.3750068 

5 

48  25 

44.9 

33  97.45 

-  0.5 

-0    0  31.0 

64.84 

0.1683583 

0.3764665 

0.3779030 

9 

50  39 

7.3 

33  13.77 

+  3.7 

+0    3  47.5 

64.36 

0.1698445 

0.3793166 

0.3807074 

13 

52  51 

35.1 

33    0.1! 

+  7.8 

+0    8    3.9 

463.79 

0.1713394 

0.3820754  ' 

0.3834209 

17 

55     3 

8.2 

99  46.51 

11.8 

0  12  17.8 

63.19 

0.1728405 

0.3847436 

0.3860430 

21 

57   13 

47.2 

39  39.94 

15.8 

0  16  28.9 

69.37 

0.1743453 

0.3873193 

0.3885712 

25 

59  23 

31.7 

39  19.41 

19.7 

0  20  36.8 

61.55 

0.1758518 

0.3897984 

0.3909999 

29 

61  32 

22.7 

39    6.03 

23.4 

0  24  41.3 

60.65 

0.1773579 

0.3921751 

0.3933236 

Mhj   3 

63  40 

20.4 

31  59.80 

+26.9 

+0  28  42.0 

+59.67 

0.1788613 

0.3944448 

0.3965384 

7 

65  47 

25.3 

31  39.79 

30.3 

0  32  38.7 

68.65 

0.1803596 

0.3966044 

0.3976434 

IJ 

67  53 

38.3 

31  96.78 

33.5 

0  36  31.2 

67.59 

0.1818512 

0.3986552 

0.3996398 

15 

69  58 

59.7 

31  13.99 

36.5 

0  40  19.1 

56.39 

0.1833341 

0.4006974 

0.4015276 

19 

72     3 

30.4 

31     1.37 

39.3 

0  44    2.3 

65.19 

0.1848064 

0.4024300 

0.4033043 

23 

74     7 

10.8 

30  48.91 

•M1.8 

+0  47  40.6 

+53.03 

0.1862663 

0.4041498 

0.4049666 

27 

76   10 

1.9 

30  36.69 

44.1 

0  51  13.7 

69.64 

0.1877120 

0.4057511 

0.4066057 

31 

78   12 

4.6 

30  94.79 

46.3 

0  54  41.6 

51.99 

0.1891422 

0.4072288 

0.4079203 

Jane  4 

80   13 

19.9 

30  19.96 

48.0 

0  58    4.0 

49.90 

0.1905547 

0.4085798 

0.4092077 

8 

82   13 

48.7 

30    1.44 

49.6 

1     1  20.8 

48.49 

0.1919486 

0.4098043 

0.4103693 

12 

84   13 

31.7 

99  50.11 

+50.9 

+1    4  31.9 

+47.04 

0.1933221 

0.4109029 

0.4114051 

16 

86   12 

29.8 

99  39.06 

52.1 

I     7  37.1 

45.56 

0.1946740 

0.4118752 

0.4123130 

20 

88   10 

44.4 

99  98.99 

53.0 

1  10  36.4 

44.07 

0.1960029 

0.4127180 

0.4130895 

24 

90     8 

16.4 

99  17.76 

53.5 

1  13  29.7 

49.55 

0.1973076 

0.4134265 

0.4137281 

28 

92     5 

6.8 

99    7.50 

53.8 

1  16  16.8 

41.00 

0.1985870 

0.4139945 

0.4142247 

Jul7   2 

94     1 

16.7 

96  57.48 

+53.9 

+1  18  57.7 

+39.44 

0.1998396 

0.4144189 

0.4145769 

6 

95  56 

47.0 

98  47.77 

+53.8 

+1  21  32.3 

+87.86 

0.2010648 

0.4146987 

0.4147843 
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MASS. 

ORKRNWICH  MEAN  NOON 

Dato. 

HeUooentrio 

Loocltiide, 

MeaaSqaiooz 

DaUt 
MoUon. 

Bedootion 

to 

Orbll. 

HeUoeentrio 
Lalitodo. 

DaUj 

MottOD. 

Logarithm 

of 

lUdiiu 

Vector. 

Logarithm  of  Distance 
from  Earth* 

At  Date. 

At  loterme- 
dlatcDate. 

o       1      n 

(     It 

// 

O         /         II 

// 

Jul/  y 

94     1    16.7 

9B87.4B 

•f53.9 

+1  18  57.7 

+30.44 

0.1998396 

0.4144189 

0.4145709 

6 

95  56  47.0 

98  47.77 

63.8 

1  91  39.3 

37.86 

0.9010648 

0.4146987 

0.4147843 

10 

97  51   39.9 

96  30.35 

53.4 

1  94    0.6 

36.90 

0.9099619 

0.4148349 

0.4148480 

14 

99  45  54.1 

9B  99.90 

59.8 

1  96  99.6 

34^ 

0.9034981 

0.4148955 

0.4147663 

18 

101  39  33.1 

9B  90.35 

51.8 

1  98  38.1 

33.06 

0.9045646 

0.4146697 

0.4145353 

» 

103  39  37.9 

96  11.75 

+50.7 

+1  30  47.1 

+31.44 

0.9056698 

0.4143690 

0.4141488 

96 

105  95    7.4 

90    9.45 

49.4 

1  39  49.6 

90.81 

0.9067498 

0.41389,57 

0.4136017 

30 

107  17     5.1 

97  55.46 

47.9 

1  34  45.6 

98.10 

0.9077898 

0.4139668 

0.4198907 

Aug.   3 

109    8  31.4 

97  47.80 

46.3 

1  36  35.1 

0.9087890 

0.4194734 

0.4190151 

7 

no  59  97.8 

97  40.41 

44.4 

1  38]ai 

94.99 

0.9097609 

0.4115156 

0.4109751 

11 

119  49  55.0 

97  33.31 

+49.3 

+1  39  54.5 

+93.97 

0.9106981 

0.4103931 

0.4097693 

16 

114  39  54.6 

97  96.50 

40.0 

1  41  94.3 

91.64 

0.9115094 

0.4091033 

0.4083949 

19 

116  99  97.3 

97  19.96 

37.7 

J  49  47.6 

90.01 

0.9194646 

0.4076408 

0.4068431 

83 

118  18  34.6 

97  13.75 

35.9 

1  44    4.4 

18.37 

0.9139939 

0.4059996 

0.4051097 

97 

190     7   17.6 

97    7.83 

39^ 

1  45  14.6 

16.74 

0.9140847 

0.4041735 

0.4031905 

31 

191  55  37.6 

97    9.90 

+99.9 

+1  46  18.3 

+15.11 

0.9148386 

0.4091603 

0.4010830 

SwpL  4 

193  43  35.8 

96  56.91 

96.9 

1  47  15.5 

13.47 

0.9155544 

0.3999588 

0.3987874 

8 

195  31    13.9 

96  51.90 

93.9 

1  48    6.1 

11.86 

0.9169316 

0.3975687 

0.3963099 

19 

197  18  31.3 

96  47.90 

90.9 

1  48  50.4 

10.95 

0.9168701 

0.3949874 

0.3936936 

16 

199    5  .31.1 

96  40.77 

17.7 

1  49  9ai 

8.63 

0.9174694 

0.3999098 

0.3907448 

90 

130  59  13.8 

96  36.66 

+14.5 

+1  49  69.4 

+  7.09 

0.9180999 

0.3899989 

0.3876590 

94 

139  38  40.7 

96  34.86 

11.3 

1  50  94.3 

5.44 

0.9185495 

0.3860367 

0.3843606 

96 

134  94  53.0 

96  31.35 

8.0 

1  50  49.9 

3.85 

0.9190996 

0.3896305 

0.3808468 

Oct.    9 

136  10  51.8 

96  98.13 

4.7 

1  50  55.1 

9.95 

0.9194694 

0.3790087 

0.3771167 

6 

137  66  38.4 

96  95.99 

+  1.4 

1  51    0.9 

+  0.66 

0.9198688 

0.3751709 

0.3731699 

10 

139  49  13.9 

96  99.56 

-  1.9 

+1  51    0.4 

-0J» 

0.9909974 

0.3711196 

0.3690000 

14 

141  97  39.4 

96  90.96 

5.9 

1  60  53.8 

9.45 

0.9905454 

0.3668304 

0.3646091 

18 

143   19  56.3 

96  18.95 

8.5 

1  50  40.8 

4.01 

0.9908993 

0.3693149 

0.3599676 

99 

144  58     5.7 

96  16.58 

11.7 

1  50  91.7 

5.55 

0.9910589 

0.3575591 

0.3550890 

96 

- 146  43     8.8 

96  15.11 

14.8 

1  49  56.4 

7.00 

0.9919596 

0.3595573 

0.3499636 

30 

148  98    6.9 

96  14.00 

-16.0 

+1  49  95.0 

-8.61 

0.9914060 

0.3473077 

0.3445899 

Hot.   3 

150   13     1.1 

06  13.17 

91.1 

1  48  47.5 

10.14 

0.9915178 

0.3418099 

0.3389656 

7 

151   57  59.6 

96  19.65 

94.0 

1  48    3.9 

11.65 

0.9915889 

0.3360584 

0.3330871 

11 

153  49  4^6 

96  19.49 

96.9 

1  47  14.3 

13.15 

0.9916173 

0.3300501 

0.3969468 

15 

156  97  39.3 

96  19.47 

99.8 

1  46  18.7 

14.64 

0.9916046 

0.3937754 

0.3906359 

19 

157  19  99.7 

96  19.89 

-39.4 

+1  45  17.9 

-16.11 

0.9915508 

0.3179969 

0.3138446 

93 

166  57   15.9 

96  13.51 

35.0 

1  44    9.8 

17.57 

0.9914553 

0.3103999 

0.3068700 

97 

160  49  11.1 

96  14.47 

37.5 

1  49  56.6 

19.04 

0.9913185 

0.3039754 

0.9996094 

Dm.    1 

169  97  11.3 

96  15.79 

39.7 

1  41  37.5 

90.40 

0.9911404 

0.9958719 

0.99^20609 

5 

164   19  17.9 

96  17.97 

41.9 

1  40  19.7 

91.01 

0.9909910 

0.9881776 

0.9849904 

9 

165  67  99.8 

96  19.19 

-43.9 

+1  38  49.9 

-93.34 

0.9906604 

0.9801889 

0.9760799 

13 

167  49  50.5 

96  91.98 

45.8 

1  37    6.0 

94.75 

0.9903588 

0.97IH936 

0.9676988 

17 

169  98  90.4 

96  93.71 

47.4 

1  35  94.9 

98.15 

0.9900169 

0.9639836 

0.9688677 

91 

171   14     0.6 

96  98.46 

48.8 

1  33  36.8 

97.55 

0.9196398 

0.9543497 

0.9497600 

96 

179  69  69.4 

96  99J» 

50.9 

1  31  43.8 

98.91 

0.9199069 

0.9450878 

0.9403333 

99 

174  45  57.0 

96  39.67 

-61.9 

+1  99  46.6 

-30.96 

0.9187448 

0.9364963 

0.9306701 

33 

176  39  16.8 

9616J6 

-69.9 

+1  97  41.7 

-31.83 

0.9189404 

0.9966799 

17 
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JUWTBE. 

GRKRNWICB  MBAN  NOON 

I>ate. 

Heliooeotrio 

tiOngitade, 

MeaoBqainox 

of  Dftte. 

Daily 
MotioB. 

Bedaotiow 

to 

Orbit. 

Latftade. 

Dally 
|CoU<m. 

Lagarithm 

of 

BaittM 

Teotor. 

"^"^^^J^^ 

AtDalo. 

Atlntormo. 
diateDate. 

O         /         // 

1     II 

„ 

O        1         II 

f, 

Jao.    3 

259  24  27.0 

4  48.S4 

^17.4 

40  26  40.8 

-6.90 

0.7236066 

0.7926070 

0.7917494 

7 

259  43  42.7 

4  46.90 

17.2 

0  26  15.9 

6J9 

0.7234943 

0.7906305 

0.7898536 

11 

260     2  68.9 

4  49.13 

16.9 

0  25  51.0 

6J4 

0.7233d24 

0.7888183 

0.7877250 

J5 

260  22  15.7 

4  49.96 

16.7 

0  25  26.0 

6J6 

0.7292702 

0  7865741 

0.7863659 

19 

260  41  33.1 

4  49.43 

ia4 

0  25    1.0 

6.S7 

o.72aiay7 

0.7841007 

0.7827787 

23 

261     0  51.2 

449.58 

-16,2 

4 0  24  35.9 

-6.90 

0.7290449 

0.7814000 

0.7799649 

27 

261  20    9.8 

4  49.73 

15.9 

0  24  10.7 

6.30 

0.7229318 

0.7784738 

0.7769269 

31 

261  39  29.0 

4  49.88 

15.7 

0  23  45.5 

6.31 

0.7228185 

0.7753251 

0.7736688 

Feb.   4 

261  58  48.8 

4  60.03 

15.4 

0  23  20.2 

6.33 

0r7227M9 

0.7719500 

0.7701965 

8 

262  18    9.3 

4  50.19 

15,2 

0  22  54.8 

6.34 

0.7225911 

0.7683820 

0.7665164 

12 

262  37  30.3 

4  50.34 

-14.9 

+0  22  29.4 

-6.96 

0.7224769 

0.7646007 

0.7626358 

16 

262  56  52.0 

4  50.40 

14.7 

0  22    4.0 

6.37 

0.7223626 

0.7606223 

0.7585609 

20 

263  16  14.3 

4  60.64 

14.4 

0  21  38.S 

6.38 

0.7292479 

0.7564525 

0.7542978 

24 

263  35  37.2 

4  50.80 

14.1 

0  21  12.9 

6.40 

0.7221330 

0.7520979 

0.7498537 

28 

263  55     0.7 

4  50.90 

13.9 

0  20  47.3 

6.41 

0.7220178 

0.7475665 

0.7452376 

Mar.  4 

264   14  24.8 

4  51.10 

-13.6 

•M)  20  21.6 

-6.41 

0.7219023 

0.7428686 

0.7404611 

8 

264  33  49.5 

4  61.96 

13.4 

0  19  55.9 

6.44 

0.7217866 

0.7380167 

0.7365379 

12 

264  53  14.8 

4  51.49 

13,1 

0  19  30.1 

6.45 

0.7216705 

0.7330243 

0.7304797 

16 

265  12  40.8 

4  51.57 

12.8 

0  19    4.3 

6.46 

0.7215541 

0.7279060 

0.7253018 

20 

265  32     7.4 

4  51.73 

12.5 

0  18  38.4 

6.48 

0.7214375 

0.7226720 

0.7200172 

24 

265  51   34.6 

4  51.80 

-12.3 

^  18  12.5 

-6.40 

0.7213207 

0.7173.396 

0.7146411 

28 

266   11     2.5 

4  5S.04 

12.0 

0  17  46.5 

6.50 

0.7212036 

0.7119244 

0.7091917 

Apr.    1 

266  30  31.0 

4  59.90 

11.7 

0  17  20.5 

*     6.51 

0.7210863 

0.7064461 

0.7036903 

5 

266  50    0.1 

4  59.36 

11.4 

0  16  54.4 

6.53 

0.7209688 

0.7009272 

0.6981599 

9 

267    9  29.9 

4  59.51 

11.1 

0  16  28.3 

6.54 

0.7208511 

0.6953912 

0.6926241 

13 

267  29    0.2 

4  59.67 

-10.9 

+0  16    2.1 

-6.65 

0.7207331 

0.6898616 

0.6871067 

17 

267  48  31.2 

4  59.83 

10.6 

0  15  35.9 

6.56 

0.7206149 

0.6843628 

0.6816329 

21 

268    8    2.8 

4  59.99 

10.3 

0  15    9.6 

6.57 

0.7204966 

0.6789205 

0.6762288 

25 

268  27  35.1 

4  53.15 

lO.O 

0  14  43.3 

6.58 

0.72a3781 

0.6735619 

0.6709238 

29 

268  47     8  0 

4  53.31 

9.7 

0  14  17.0 

6.00 

0.7202695 

0.6683187 

0.6657505 

May    3 

269     6  41.6 

4  53.47 

-9.4 

+0  13  50.6 

-6.60 

0.7201406 

0.6632237 

0.6607425 

7 

269  26  15.8 

4  53.63 

9.1 

0  13  24.2 

6.61 

0.7200216 

0.6583110 

0.6559331 

IJ 

269  45  50.6 

4  53.70 

8.9 

0  12  57.7 

6.69 

0.7199024 

065.36129 

0.6513542 

15 

270     5  26.1 

4  53.96 

8.6 

0  12  31.2 

6.63 

0.7197830 

0.6491610 

0.6470372 

19 

270  25     2.2 

4  54.11 

8.3 

0  12    4.7 

6.64 

0.7196634 

0.6449868 

0.6430137 

23 

270  44  39.0 

4  54.97 

-8.0 

-M)  11  38.1 

-6.65 

0.7195436 

0.6411220 

0.6393161 

27 

271     4   16.4 

4  54.43 

7.7 

0  11  11.5 

6.66 

0.71942.36 

0.6375999 

0.6359774 

31 

271   23  54.4 

4  64.59 

7.4 

0  10  44.8 

6.67 

0.7193034 

0.6344522 

0.6330283 

June  4 

271   43  33.1 

4  54.76 

7.1 

0  10  18.1 

6.68 

0.7191830 

0.6317082 

0.6304951 

8 

272     3   12.5 

4  54.99 

6.8 

0    9  51.4 

6.69 

0.7190625 

0.6293912 

0.6283991 

12 

272  22  52.6 

4  55.00 

-6.5 

+0    9  24.6 

-6.69 

0.7189418 

0.6275205 

0.6267574 

16 

272  42  33.2 

4  55.95 

6.2 

0    8  57.9 

6.70 

0.7188210 

0.6261114 

0.6255843 

20 

273     2  14.5 

4  55.41 

5.9 

0    8  31.0 

6.71 

0.7187000 

0.6251771 

0.624891 1 

24 

273  21  56.5 

4  55.58 

5.6 

0    8    4.2 

6.79 

0.7185788 

0.6247271 

0.6246863 

28 

273  41   39.1 

4  55.74 

5.3 

0    7  37.3 

6.73 

0.7184575 

0.6247681 

0.6249725 

July  2 

274     1  22.4 

4  65.91 

-5.0 

+0    7  10.3 

-6.74 

0.7183360 

a6252983 

0.6257447 

6 

274  21     6.4 

'4  56.07 

-4.6 

+0    6  43.4 

-6.74 

0.7182144 

0.6263097 

0.6269920 
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JUPITBB. 

cnxnrwicH  MBAir  voooi 

Dato. 

of  Si*. 

Daily 

MOllM. 

BadMllov 
OrWI. 

MotltL 

LogwitkB 

of 

lUOIw 

Toetor. 

LofMttka  of  DIotMMo     1 

AtDMo.' 

Atlotermo- 
dlatoDato. 

O          /        H 

t     It 

n 

• 

/     $t 

m 

Mj  t 

874     1  88.4 

4H.9I 

-«.o 

+0 

7  10.3 

-0.711 

0.7189380 

0.0909983 

0.6357447 

% 

874  81     6.4 

4MLt7 

4.6 

0 

0  48.4 

an 

0.7188144 

0.0983097 

0.69699'<20 

Id 

874  40  51.0 

486.t« 

4^ 

0 

6  16.4 

aTi 

0.7186906 

0.0877890 

0.6886988 

14 

875    0  36.3 

4H.4I 

4.0 

0 

6  40.4 

a76 

0.7179986 

0.OW7I87 

0.6368466 

18 

875  80  89.3 

49%M 

&7 

0 

6  88.4 

a76 

0.7178086 

0.6390796 

0.6334150 

tt 

875  40    ao 

4H.74 

-3.4 

+0 

4  66.3 

-6.77 

0.7177904 

0.6348499 

0.6383814 

m 

875  60  56.8 

416.91 

3.1 

0 

4  88.8 

an 

O.7I78O08 

0.6380066 

0.6397190 

ao 

876  19  44.8 

4  67.60 

8.8 

0 

4    1.1 

a76 

0.7174818 

0.6415174 

0.6133970 

AiW.  3 

876  30  38.0 

4  67  JO 

8.5 

0 

3  34.0 

a79 

0.7178688 

0.6463588 

0.6473818 

7 

876  50  88.8 

4  67.41 

8.8 

0 

3    6.8 

a79 

0.7178987 

0.6404785 

0.6516391 

II 

877  19  18.8 

4f7Jt 

-1.9 

+• 

8  39.6 

-6J0 

0.7171140 

0.663R696 

0.6561357 

15 

877  39    8.6 

4  67.16 

1.6 

0 

8ia4 

aoo 

0.7169918 

0.66846M 

0.6668405 

19 

877  68  54.8 

4  67J6 

1.8 

0 

J  45.8 

am 

0.71666M 

0.0038614 

0.6667998 

t3 

878  18  48.8 

416.9 

0.9 

0 

1  lao 

%M 

0.7167496 

0.88BS907 

0.0767511 

t7 

878  88  3a9 

486J6 

0.0 

0 

0  60.7 

aoi 

0.7166886 

0.6733101 

0.6766938 

31 

878  58  38.8 

4  16.41 

-0.3 

+0 

0  83.5 

-aoo 

0.7164006 

0.6781988 

0.6811198 

8«pC  4 

879  18  86.3 

4  16.86 

0.0 

-0 

0    3.8 

aoi 

0.7186786 

0.6837589 

0.6863961 

8 

879  38  81.0 

4  86.76 

+0.3 

0 

0  31.1 

aoi 

0.7166684 

0.6890491 

0.6917035 

19 

879  56  16.4 

4  86.10 

0.6 

0 

0  58.4 

aoo 

0.7161368 

0.6943580 

0.6970199 

H 

880  18  18.4 

4  86110 

1.0 

0 

186.7 

aoo 

0.7166069 

0.8996616 

0.7083039 

80 

980  88    9.8 

486167 

+1.3 

-0 

153.1 

-ao4 

0.7158865 

0.7949349 

0.7075541 

8« 

980  68    6.6 

4  86.44 

1.0 

0 

8  80.4 

ao4 

0.7159601 

0.7101589 

0.7197444 

88 

881    18    4.7 

4  80.61 

1.9 

0 

9  47.8 

ao4 

0.7156365 

0.7153103 

0.7178533 

Oil    8 

981  38    3.5 

4  86.76 

8.8 

0 

3  16.8 

aoft 

0.7155198 

0.7903715 

0.7998698 

e 

981  66    3.0 

486J6 

8.0 

0 

3  49.6 

aoft 

0.7153899 

0.7953956 

0.7977579 

10 

888  18    3.1 

6    6.16 

+8.9 

-0 

4  10.0 

-6.00 

0.7158654 

0.7301584 

0.7395956 

14 

889  38    4.0 

6    6.30 

3.8 

0 

4  37.4 

aoft 

0.7I5I4I7 

0.7348580 

0.7371541 

18 

888  58    5.5 

6    0.47 

3.5 

0 

5    4.8 

aoo 

0.7150179 

0.7394196 

0.7416393 

88 

983  18    7.7 

5    %M 

3.8 

0 

5  39.9 

aoo 

0.7148941 

0.7438114 

0.7459489 

86 

863  38  10.6 

5    6.61 

4.1 

0 

5  59.6 

aoo 

0.7147709 

0.7480416 

0.7500900 

ao 

983  58  14.8 

5    0.66 

+4.4 

-0 

6  87.0 

-0.00 

0.7146463 

0.7590996 

0.7540489 

Hot.   3 

984   18  18.4 

5    1.15 

4.7 

0 

6  54.4 

tm 

0.7145994 

0.7560561 

0.7578154 

7 

984  38  83.4 

5    \M 

5.0 

0 

7  81.9 

%M 

0.7143385 

0.7596955 

0.7613858 

11 

884  58  90.0 

5    1.80 

5.3 

0 

7  49.3 

0.00 

0.7149747 

0.7630956 

0.7647543 

15 

986  18  35.3 

6    1.67 

5.7 

0 

8  16.7 

0.0ft 

0.7141508 

0.766361 1 

0.7679159 

19 

985  38  49.4 

ft    1.64 

+6.0 

-0 

8  44.1 

-0.00 

0.7140970 

0.7694158 

0.7706691 

33 

98$  58  50.1 

ft    6.01 

6.3 

0 

9  11.5 

OJO 

0.7130031 

0.7799535 

0.7735890 

87 

886  18  58.5 

ft    6.19 

6.6 

0 

9  38.9 

0.00 

0.7137793 

0.7748683 

0.7760909 

Dm.    I 

966  39    7.6 

9    8.88 

6.9 

0  10    6.4 

0.0ft 

0.7136555 

0.7779566 

0.7783650 

5 

986  59  17.3 

9    6.83 

7.9 

0  10  33.8 

0J6 

0.7135317 

0.7794159 

0.7804093 

9 

987  19  87.8 

ft    9.70 

+7.5 

-0 

11     1.9 

-OJO 

0.7134080 

0.7813448 

0.7899993 

13 

»)7  39  39.0 

5   9.60 

7.8 

0  11  98.6 

aoo 

0.7139849 

0.7830413 

0.7838015 

17 

987  59  60.8 

ft    3.06 

ai 

0 

11  55.9 

aoft 

0.7131605 

0.7845096 

0.7851441 

81 

888  90     3.4 

ft    3J6 

8.4 

0  19  83.3 

ao4 

0.7130968 

0.7857957 

0.7869469 

86 

888  40  16.6 

5   3.40 

a7 

0  18  50.7 

ao4 

0.7199139 

0.7867076 

0.7871077 

89 

989    0  30.5 

ft  tjn 

+9.0 

-0  i3iao 

-aoi 

0.7197896 

0.7874479 

0.7877961 

33 

889  80  46.8 

6   6.74 

+613 

-0  13  45.4 

-aoi 

0.7186861 

0.7879445 
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SATUEN 

• 

GREENWICH  MEAN  NOON. 

Dftte. 

LoDeitad^ 

HeanlCqidiiox 

of  Bate. 

Daily 
Moti<m. 

to 
OrUt 

HoUooentrio 
Latitude. 

Daily 
MflSoa. 

Logarithm 

Badins 
Yeotor. 

Logarithm  of  DisteBce 
fromBaith- 

AtDate. 

Atlhtenae. 
diateData. 

O           /          // 

/    « 

.     .. 

o      /       n 

„ 

Jan.    3 

135  43  883 

S10.B8 

^1  10.4 

40  58  87.8 

45.98 

0.9617018 

0.9818638 

0.9808788 

7 

135  58  11.1 

S  10.96 

I  10.7 

0  58  48.1 

5.99 

0.9617417 

0.9193468 

0.9184679 

11 

136     0  53.8 

S  10.58 

1  ll.l 

0  59    9.0 

5.91 

0.9617817 

0.9176454 

0.9168803 

15 

136     9  35.3 

S  10.51 

1  11.4 

0  50  89.8 

5.90 

0.9618818 

0.9161739 

0.9155874 

19 

136  18   17.3 

S  10.48 

1  11.7 

0  59  50.6 

5.98 

0.9618619 

0.9149480 

0.9144190 

83 

136  86  59.1 

9  10.46 

•l-l  18.1 

41    0  11.4 

4«.18 

0.9619088 

0.9139595 

0.9135649 

87 

136  35  40.9 

9  10.48 

1   18.4 

1    0  38.1 

5.16 

0.9619486 

0.9138366 

0.9189785 

31 

136  44  88.6 

S  10.41 

1  18.7 

1    0  58.8 

5.16 

0.9619831 

0.9187761 

0.9186474 

Feb.   4 

136  53     4.8 

9  10.88 

1  13.0 

1    1  13.5 

5.17 

0.9680837 

0.9185868 

0.9185989 

8 

137     1  45.7 

9  10.88 

1  13.3 

1     I  34.8 

5.16 

0.9680644 

0.9186669 

0.9188080 

12 

137  10  87.0 

9  10.84 

+1  13.7 

4-1    1  54.9 

4«.16 

0.9631058 

0.9130156 

0.9138893 

16 

137  19     8.3 

9  10.81 

1  14.0 

1    8  16.5 

5.15 

0.9681461 

0.9136884 

0.9140388 

80 

137  87  49.5 

9J0JM 

1  14.3 

1    8  36.1 

5.14 

0.9681871 

0.9144999 

0.9150308 

84 

137  36  30.6 

9  10JM 

1  14.6 

1    3  56.6 

5.14 

0.9688888 

0.9156836 

0.9168773 

88 

137  45  11.6 

9  10.94 

1  15.0 

1    3  17.8 

5.18 

0.9688694 

0.9169905 

0.9177688 

Mftr.  4 

137  53  58.5 

9  10.91 

+1  15.3 

41    3  37.7 

45.19 

0.9683106 

0.9185906 

0.9194740 

8 

138     8  33.3 

9  10.10 

1  15.6 

1    3  58.8 

6.19 

0.9683580 

0.9804104 

0.9813978 

18 

138   11    14.0 

9  10.18 

1  15.9 

1    4  16.6 

6.11 

0.9683935 

0.9884344 

0.9835188 

16 

138  19  54.6 

9  10.14 

1  16.8 

1    4  39.0 

6.10 

0.9684351 

0.9846471 

0.9858189 

80 

138  88  35.1 

9  10.11 

1   16.6 

1    4  50.4 

5.00 

0.9684767 

0.9870319 

0.9888848 

84 

138  37  15.5 

9  10.08 

41  16.8 

41    5  19.8 

46.00 

0.9685185 

0.9895738 

0.9308985 

88 

138  45  55.8 

9  10.06 

1  17.1 

1    5  40.1 

5.06 

0.9685603 

0.9388568 

0.9336448 

Apr.   1 

138  54  35.9 

9  10.03 

1  17.4 

1    6    0.4 

5.07 

0.9686083 

0.9350680 

0.9365054 

5 

139     3   16.0 

9  10.01 

1  17.7 

1    6  80.7 

5.06 

0.9686443 

0.9379788 

0.9394618 

9 

139   11   56.0 

9    8J8 

1  18.0 

1    6  40.9 

5.06 

0.9686865 

0.9409708 

0.9484958 

13 

139  80  35.9 

9    9.86 

+1  18.3 

41    7    1.1 

46.05 

0.9687887 

0.9440365 

0.9455903 

17 

139  89  15.7 

9    9.86 

1  18.6 

1     7  81.3 

5.04 

0.9687710 

0.9471553 

0.9487898 

81 

139  37  65.3 

9    9.91 

1  18.9 

1    7  41.5 

5.03 

0.9688134 

0.9503118 

0.9518994 

85 

139  46  34.9 

9    9.88 

1   19.8 

1    8    1.6 

5.08 

0.9688560 

0.9534908 

0.9550848 

89 

.139  55  14.4 

9    8.86 

1  19.5 

1    8  81.7 

5.08 

0.9688986 

0.9566776 

0.9582691 

May   3 

140     3  53.8 

9    8.88 

+1  19.6 

4l    8  41.8 

4«.0i 

0.9689413 

0.9598568 

0.9614390 

7 

140  18  33.0 

9    9.80 

I  80.1 

1    9    1.8 

5.01 

0  9689840 

0.9630140 

0.9645801 

11 

140  81    18.8 

9    9.78 

1  80.3 

1    9  81.8 

5.00 

0.9630869 

0.9661360 

0.9676808 

15 

140  89  51.8 

9    9.75 

1  80.6 

1    9  41.8 

AM 

0.9630699 

0.9698115 

0.9707886 

19 

140  38  30.8 

9    9.78 

1  80.9 

1  10    1.8 

AM 

0.9631130 

0.9728899 

0.9737145 

83 

140  47     9.1 

9    8.78 

4-1  81.8 

4l  10  81.7 

44.96 

0.9631561 

0.9751818 

0.9766888 

87 

140  55  47.8 

9    9.06 

1  81.5 

1  10  41.6 

4.97 

0.9631994 

0.9780560 

0.9794615 

31 

141     4  86.5 

9    9.65. 

1  81.7 

111     1.4 

4.86 

0.9638487 

0.9808441 

0.9888087 

Jane  4 

141    13     5.0 

9    9.69 

1  88.0 

1  II  81.8 

4.06 

0.9638868 

0.9835368 

0.9648435 

8 

141   81  43.5 

9    9.60 

1  88.8 

1  11  41.0 

4.06 

0.9633897 

0.9961840 

0.9873769 

18 

141   30  81.8 

9    9.57 

41  88.5 

41  18    0.8 

44.94 

0.9633733 

0.9886015 

0.9897970 

16 

141   39     0.0 

9    9.54 

1  88.8 

1  18  80.5 

4.88 

0.9634170 

0.9909688 

0.9980088 

80 

141   47  38.8 

9   8.89 

1  83.0 

1  18  40.8 

4J9 

0.9634608 

0.9938085 

0.9948749 

84 

141   56  16.8 

9    8.48 

1  83.3 

1  18  50.9 

4.91 

0.9635047 

0.9953147 

0.9963818 

88 

148     4  54.1 

9    8.47 

1  83.5 

1  13  19.6 

AM 

0.9635486 

0.9978937 

0.9988315 

July   8 

148  13  31.9 

9    9.44 

41  83.8 

41  13  39.1 

44.00 

0.9635987 

0.999I.H48 

1.0000018 

6 

148  88    9.6 

9   9.41 

41  84.0 

41  13  58.7 

44.88 

0.9636368 

1.0008380 

1.0016868 
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SATURN. 

QBEEKWICH  MEAN  NOON 

DH^ 

of  Date. 

Daily 

Tlfrihifftttni 

HaUoMBtrio 

Daily 

lUdiw 
Vector. 

LogMtthmorDliteaM 
fhttiBMtb- 

Orbit 

AtDOa. 

AtlDtenM- 
diataDOe. 

Jnlj  9 

O        /         u 

149  13  31.9 

$ 

9.44 

4-1  93.8 

O        $        $0 

4-1  13  39.1 

44.90 

0.9635097 

0.9991349 

1.0000019 

6 

149  99    9.6 

9.41 

1  94.0 

1  13  68.7 

4.89 

0.9636368 

1.0008390 

1.0016969 

10 

149  30  47.9 

9.39 

1  94.3 

1  14  18.3 

4J6 

0.0636810 

1.0093837 

1.0031049 

14 

149  39  94.7 

9.36 

I  94.6 

1  14  37.8 

4.87 

0.9637954 

1.0037874 

1.0044398 

18 

149  48    9.1 

9J3 

1  94.8 

1  14  67.9 

AM 

0.9637696 

1.0050401 

1.0066091 

99 

149  66  39.3 

9.81 

4-1  96.0 

4-1  15  16.7 

•HM 

0.9638149 

1.0061399 

1.0066301 

98 

143    5  16.5 

9.9S 

1  96.9 

1  15  36.1 

4.85 

0.9638588 

1.0070814 

1.0074998 

30 

143   13  63.6 

ji 

9.95 

1  96.5 

1  15  65.5 

4.84 

0.9639035 

1.0078641 

1.0081950 

Aog.  3 

143  99  90.6 

9A 

1  96.7 

1  16  14.8 

4.88 

0.9639489 

1.0084864 

1.0087353 

7 

143  31     7.4 

9J0 

1  98.0 

1  16  34.1 

4.89 

0.9639931 

1.0089447 

1.0091136 

II 

143  39  44.9 

9.17 

4-1  96.9 

+1  16  63.4 

44Ji 

0.9640380 

1.0099416 

1.0093999 

16 

143  48  90.8 

9.15 

1  96.4 

1  17  19.7 

4.61 

0.9640830 

1.0093760 

1.0093818 

19 

143  66  67.3 

9.19 

1  96.7 

1  17  31.9 

4.80 

0.9641981 

1.0093466 

1.0099709 

93 

144     5  33.7 

9.» 

1  96.9 

1  17  61.1 

4.79 

0.9641733 

1.0091597 

1.0089939 

97 

144   14   10.1 

9.07 

1  97.1 

1  18  10.9 

4.71 

0.9649185 

1.0087938 

1.0085593 

31 

144  99  46.3 

9.04 

+1  97.3 

4-1  18  99.3 

44.77 

0.9649639 

1.0089697 

1.0079463 

Sept.  4 

144  31   99.4 

9.01 

1  97.6 

1  18  48.4 

4.77 

0.9643093 

1.0075893 

1.0071778 

8 

144  39  58.4 

6.96 

1  97.8 

1  19    7.5 

4.78 

0.9643648 

1.0067339 

1.0069486 

19 

144  48  34.3 

6.86 

1  98.0 

1  19  96.5 

4.75 

0.9644004 

1.0057943 

1.0061604 

16 

144  67   10.0 

6.08 

I  98.9 

I  19  45.6 

4.74 

0.9644461 

1.0045570 

1.0039149 

90 

145     5  45.7 

6.90 

fl  98.4 

4-1  90    4.4 

44.73 

0.9644918 

1.0039393 

1.0095116 

94 

145  14  91.3 

6.87 

1  98.6 

190  93.3 

4.79 

0.9645376 

1.0017595 

1.0009551 

98 

145  99  56.7 

8J0 

1  98.8 

1  90  49.9 

4.71 

0.9645835 

1.0001901 

0.9999481 

Oeu    9 

145  31   39.0 

6Ji 

1  99.0 

1  91     1.0 

4.71 

0.9646995 

0.9983398 

0.9973957 

6 

146  40     7.3 

8.79 

1  99.1^ 

1  91  19.9 

4.70 

0.9646756 

0.9964164 

0.9964096 

10 

145  48  49.4 

6.77 

4-1  99.4 

4-1  91  38.6 

44.09 

0.9647917 

0.9043548 

0.9939735 

14 

146  67   17.4 

8.74 

1  99.6 

1  91  67.4 

4.68 

0.9647680 

0.9991606 

0.9910133 

18 

146     5  59.3 

8.71 

1  99.8 

1  99  16.1 

4.67 

0.9648143 

0.9898356 

0.9886969 

99 

146  14  97.1 

6.66 

1  30.1 

1  99  34.7 

4.66 

0.9648607 

0.9873884 

0.9661909 

96 

146  93     1.7 

6.06 

1  30.3 

1  99  63.4 

4.66 

0.0649071 

0.9848956 

0.9835039 

30 

146  31  36.3 

8.63 

4-1  30.4 

4-1  93  19.0 

44.85 

0.9649638 

0.9891663 

0.9807830 

Not.   3 

146  40  10.8 

6.60 

1  30.6 

1  93  30.6 

4.84 

0.9650004 

0.9793875 

0.9779699 

7 

146  48  45.1 

6.57 

1  36.7 

1  93  49.1 

4.63 

0.9650471 

0.9765314 

0.9750734 

II 

146  57  19.4 

6.54 

1  30.9 

1  94    7.6 

4.69 

0.9650939 

0.9735968 

0.0r<ll033 

15 

147     5  53.5 

6.88 

1  31.1 

1  94  96.1 

4.81 

0.9651408 

0.9705938 

0.9690698 

19 

147  14  97.5 

8.49 

4-1  31.9 

^\  94  44.6 

44.60 

0.9651877 

0.9675330 

0.9659849 

93 

147  93     1.4 

8.46 

1  31.4 

1  95    9.9 

4M 

0.9659347 

0.9644976 

0.9698698 

97 

147  31   35.9 

6.43 

1  31.6 

1  95  91.9 

AM 

0.965-^l8 

0.9619925 

0.9597184  1 

Dee.    1 

147  40     8.8 

8.40 

1  31.7 

1  95  39.5 

4.57 

0.9653990 

0.9581495 

0.9565667 

5 

147  48  49.4 

8.37 

1  31.9 

1  95  57.8 

4.57 

0J653769 

0.9549998 

0.9534997 

9 

147  57  15.8 

8.35 

4-1  39.1 

4-1  96  16.1 

44.56 

0.9664935 

0.9518584 

0.9503019 

13 

I4H     5  49.9 

8.39 

1  39.9 

1  96  34.3 

4.55 

0.9654709 

0.9487551 

0.9479900 

17 

148   14  99.4 

8.99 

1  39.4 

1  96  59.6 

4.54 

0.9655184 

0.9456990 

0.9441949 

91 

148  99  55.6 

6.96 

1  39.5 

1  97  10.6 

4.53 

0.9665659 

0.9497089 

0.9419434 

95 

148  31  98.5 

8.93 

1  39.7 

1  97  98.7 

AM 

0.9666135 

0.9398090 

0.9383869 

99 

148  40     1.4 

6.91 

4-1  39.8 

4-1  97  46.8 

44.51 

0.9666619 

0.9369986 

0.9356419 

33 

148  48  34.1 

6.16 

4-1  33.0 

4-1  98    4.8 

44.50 

0.9667090 

0.9343164 

1 
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TTRANUa 

QBEENWICH  MEAN  HOOK. 

Dftto. 

HeHooentrio 

Locgitade, 

MeaDEqoioox 

of  Date. 

Daily 
Motion. 

Orbit. 

HeUooentrio 
Latitude. 

Moti<4. 

Badiua 
Vector. 

Logarithm  of  Dirtaaee 
fhMiXvtli-             1 

At  Date. 

Atlnterma. 
diateDate. 

Jan.   3 

o        #        // 

198  43  54.6 

4(1.11 

-8.8 

+0*37B3'.0 

ft 
-0.38 

1.2647217 

1.2674862 

1.2658808 

11 

198  50     3.5 

49.10 

a8 

0  37  50.2 

0.90 

1.2647384 

1.2642613 

1.2626359 

19 

198  56  12.3 

46.10 

8.9 

0  37  47.3 

0.36 

1.2647551 

1.2610116 

1.2593964 

«7 

199    2  21.0 

40.09 

8.9 

0  37  44.4 

0.90 

1.2647718 

1.2577978 

1.2562250 

F«b.   4 

199    8  29.8 

40.09 

a9 

0  37  41.5 

OJO 

1.2647886 

1.2546864 

1.2531907 

19 

199  14  38.5 

46.00 

-a9 

+0  37  38.6 

H>.96 

1.2648054 

1.2517458 

1.2503598 

20 

199  20  47.1 

46.06 

8.9 

0  37  35.7 

0.30 

1.2648223 

1.2490392 

1.2477918 

28 

199  26  55.7 

40416 

8.9 

0  37  32.8 

0.30 

1.2648393 

1.2466248 

1.2455457 

Biar.  8 

199  33    4.3 

40.07 

8.9 

0  37  89.9 

0.37 

1.2648563 

1.2445609 

1.2436759 

16 

199  39  12.9 

40.07 

8.9 

0  37  26.9 

0.37 

1.2648734 

1.2428954 

1.2422233 

24 

199  45  21.4 

40.06 

-a9 

•fO  37  24.0 

H).»7 

1.2648905 

1.2416632 

1.2412193 

Apr.   1 

199  51   30.0 

40.00 

8.9 

0  37  21.1 

0.37 

1.2649076 

1.2408942 

1.2406894 

9 

199  57  38.4 

40.06 

9.0 

0  87  18.1 

0.37 

1.2649248 

1.2406062 

1.2406439 

17 

200     3  46.8 

40.05 

9.0 

0  37  15.2 

0.37 

1.2649420 

1.2408016 

1.2410777 

25 

200     9  55.2 

40.05 

9.0 

0  37  12.2 

0.37 

1.2649593 

1.2414711 

1.2419792 

May   3 

200   16     3.5 

40.04 

-9.0 

40  37    9.2 

-0.37 

1.2649767 

1.2425990 

1.24:^3261 

11 

200  22   11.8 

40.04 

9.0 

0  37    6.3 

0.87 

1.2649940 

1.2441551 

1.24^10 

19 

200  28  20.1 

40.03 

9.0 

0  37    3.3 

0.87 

1.2650115 

1.2460981 

1.2472009 

27 

200  34  28.3 

40.01 

9.0 

0  37    0.3 

0.37 

1.2650290 

1.2483838 

1.2496401 

June  4 

200  40  36.5 

46.00 

9.0 

0  36  57.3 

0.38 

1.2650465 

1.2509625 

1.2523432 

12 

200  46  44.7 

40.00 

-9.0 

+0  36  54.3 

-0.38 

1.2650641 

1.2537751 

1.2552507 

20 

200  52  52.8 

40.01 

dsO 

0  36  51.3 

0.38 

1.2650817 

1.2567635 

1.2583061 

28 

200  59     0.9 

40.01 

9.1 

0  36  48.2 

0.38 

1.2650994 

1.2598713 

1.2614513 

July   6 

201     5     9.0 

40.00 

9.1 

0  36  45.2 

0.38 

1.2651171 

1.2630386 

1.2646258 

14 

201   11    17.0 

40.00 

9.1 

0  36  42.2 

0.38 

1.2651349 

1.2662061 

1.2677736 

22 

201    17  25.0 

45.09 

-9.1 

+0  36  39.2 

-0.38 

1.2651527 

1.2693219 

1.2708442 

30 

201   23  32.9 

45.99 

9.1 

0  36  36.1 

0.38 

1.2651706 

1.2723343 

1.2737858 

Aug.  7 

201   29  40.8 

45.99 

9.1 

0  36  33.1 

0.38 

1.2651886 

1.2751929 

1.2765504 

15 

201   35  48.7 

45.06 

9.1 

0  36  30.0 

0.38 

1.2652065 

1.2778537 

1.2790985 

23 

201   41   56.5 

45.98 

9.1 

0  36  26.9 

0.38 

1.2652246 

1.2802797 

1.2813925 

31 

201   48     4.3 

45.97 

-9.1 

+0  36  23.9 

H>.38 

1.2652426 

1.2824326 

1.2833960 

Sept.  8 

201   54    12.1 

45.97 

9.1 

0  36  20.8 

0.39 

1.2652608 

1.2842798 

1.2850810 

16 

202     0   19.8 

45.90 

9.1 

0  36  17.7 

0.39 

1.2652789 

1.2857969 

1.2864249 

24 

202     6  27.5 

45.90 

9.1 

0  36  14.6 

0.39 

1.2652971 

1.2869620 

1.2874057 

Oct    2 

202   12  35.1 

45.90 

9.1 

0  36  11.5 

0.30 

1.2653154 

1.2877544 

1.2880070 

10 

202   18  42.7 

45.05 

-9.1 

+0  36    8.4 

-0.89 

1.2653337 

1.2881630 

1.2882216 

18 

202  24  50.3 

45.94 

9.2 

0  36    5.3 

0.39 

1.2653521 

1.2S81819 

1.2880434 

26 

202  30  57.8 

45.94 

9.2 

0  36    2.2 

0.39 

1.2653705 

1.2878060 

1.2874700 

Nov.   3 

202  37     5.3 

45.93 

9.2 

0  35  59.1 

0.30 

1.2653889 

1.2870370 

1.2865084 

11 

202  43   12.8 

45.93 

9.2 

0  35  55.9 

0.39 

1.2654075 

1.2858862 

1.2851717 

19 

202  49  20.2 

45.99 

-9.2 

+0  35  52.8 

-0.39 

1.2654260 

1.2843670 

'  1.2834742 

27 

202  55  27.6 

45.99 

9.2 

0  35  49.6 

0.39 

1.2654446 

1.2824971 

1.2814387 

Deo.    5 

203     1   34.9 

45.91 

9.2 

0  35  46.5 

0.39 

1.2654633 

1.2803038 

1.2790970 

13 

203     7  42.2 

45.91 

9.2 

0  35  43.3 

0.40 

1.2654820 

1.2778221 

1.2764839 

21 

203  13  49.5 

45.91 

9.2 

0  35  40.2 

0.40 

1.2655008 

1.2750876 

1.2736389 

29 

203   19  56.7 

45.90 

-9.2 

+0  35  37.0 

-0.40 

1.2655196 

1.2721446 

1. 27061 16 

37 

203  26     3.9 

45.00 

-9.2 

+0  35  33.8 

-0.40 

1.2655384 
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NBPTUNB. 

GREENWICH  MEAN  NOON 

DAto. 

HeUooeotrie 
MeftaSioiiliioz 

of  DfttA. 

Dftily 
Motion. 

to 
Orbit. 

HoUoooDtrie 

Dmlly 

ICotlOD. 

LogArithm 

of 

lUdlD* 

Veetor. 

LogAritbm  of  Dlttanoo 
from  BMth- 

AtDftte. 

At  lotermo. 
diAtoDato. 

O          /         // 

M 

0t 

O        /         *t 

II 

Jaa.    3 

61     9  54.6 

tlJO 

-39.8 

-1  39  69.5 

40.M 

1.4745363 

1.4639177 

1.4646589 

11 

61   19  50.5 

91.90 

39.8 

1  39  57.6 

0.04 

1.4745374 

1.4654468 

1.4669789 

19 

61    15  46.4 

91.90 

39.9 

1  39  55.7 

0.tl 

1.4745385 

1.4671500 

1.4680557 

«7 

61    18  49.4 

91.00 

33.0 

1  39  53.8 

OM 

1.4745396 

1.4689911 

1.4699515 

Feb.   4 

61  91  38.3 

91.00 

33.0 

1  39  51.8 

0.tl 

1.4745408 

1.4709315 

1.4719957 

19 

61  94  34.9 

tlJO 

-33.1 

-1  39  49.9 

+0.94 

1.4745419 

1.4799991 

1.4739366 

90 

61  97  30.9 

91.00 

33.9 

1  39  48.0 

0.t| 

1.4745431 

1.4749436 

1.4759456 

98 

61  30  96.1 

tl.00 

33.9 

1  39  46.0 

0.04 

1.4745449 

1.4769377 

1.4779150 

Mmr.  8 

61  38  99.0 

tl.90 

38.3 

1  39  44.0 

0.94 

1.4745454 

1.4788739 

1.4796073 

16 

61  36  lao 

91.00 

38.4 

1  39  49.1 

0.06 

1.4745466 

1.4807140 

1.4815893 

94 

61  39  13.9 

tl.00 

-33.4 

-1  39  40.1 

•fO.tS 

1.4745478 

1.4894300 

1.4839394 

Apr.   1 

61  49    9.9 

tl.90 

33.5 

1  39  38.9 

0.05 

1.4745490 

1.4839934 

1.4847091 

9 

61  45    5.8 

91.90 

33.6 

1  39  36.9 

0.91 

1.4745509 

1.4863775 

1.4859957 

17 

61  48     1.7 

91.90 

33.6 

1  39  34.9 

0.05 

1.4745514 

1.4865691 

1.4870745 

9& 

61  69  57.7 

91.90 

33.7 

1  39  39.9 

0.t5 

1.4745596 

1.4875313 

1.4879304 

Maj   3 

61  53  53.6 

91  JO 

-33.7 

-1  39  30.9 

40.t6 

1.4745538 

1.4889707 

1.4885504 

11 

61   56  49.5 

tl.90 

33.8 

1  39  98.9 

0.06 

1.4745561 

1.4887605 

1.4889979 

19 

61   69  45.5 

91.90 

33.9 

1  39  96.9 

0J5 

1.4745563 

1.4890934 

1.4890574 

97 

69    9  41.4 

91.90 

33.9 

1  39  94.9 

0.05 

1.4745576 

1.4890995 

1.4889397 

June  4 

69    5  37.3 

91.90 

34.0 

1  39  99.9 

0.05 

1.4745589 

1.4887686 

1.4885769 

19 

69    8  33.3 

91.90 

-34.0 

-1  39  90.9 

•f0.t5 

1.4745601 

1.4883049 

1.4879737 

90 

69  11  99.3 

91.90 

34.1 

1  39  18.9 

o.ts 

1.4745614 

1.4875859 

1.4871419 

98 

69  14  95.9 

tl.00 

34.9 

1  39  16.9 

0.06 

1.4745697 

1.4866435 

1.4860919 

iaij   6 

69  17  91.1 

tl.90 

34.9 

1  39  14.9 

0.05 

1.4745640 

1.4854901 

1.4848404 

14 

69  90  17.1 

tl.90 

34.3 

1  39  19.9 

0.96 

1.4745653 

1.4841454 

1.4834073 

99 

69  93  13.0 

tl.90 

-34.3 

-1  39  10.1 

+0.05 

1.4745666 

1.4896990 

1.4818130 

30 

69  96    9.0 

tl.90 

34.4 

1  39    8.1 

0.05 

1.4745680 

1.4809631 

1.4800896 

Aug.  7 

69  99     4.9 

91.90 

.34.5 

1  39    6.0 

0.06 

1.4746603 

1.4701751 

1.4789449 

15 

69  39     0.9 

tl.90 

34.5 

1  39    4.0 

o.to 

1.4745707 

1.4779954 

1.4763309 

93 

69  34  56.8 

tl.90 

34.6 

1  39    9.0 

0.00 

1.4745791 

1.4753537 

1.4743700 

31 

69  37  59.8 

tl.90 

-34.6 

-1  38  59.9 

40.06 

1.4745734 

1.4733840 

1.4794004 

8«|>t.  8 

69  40  48.7 

tl.90 

34.7 

1  38  57.9 

0.06 

1.4745748 

1.4714937 

1.4704583 

16 

69  43  44.7 

tl.90 

34.8 

1  38  55.8 

0.06 

1.4745769 

1.4695088 

1.4685797 

94 

69  46  40.7 

tl.90 

34.8 

1  38  53.7 

0.06 

1.4746776 

1.4676758 

1.4668090 

Oct,    9 

69  49  36.6 

tt.00 

34.9 

1  38  51.7 

O.to 

1.4745790 

1.4659630 

1.4651638 

10 

69  59  39.6 

tt.00 

-34.9 

-1  38  49.6 

40  J» 

1.4745804 

1.4644079 

1.4636994 

18 

69  55  98.5 

99.00 

35.0 

1  38  47.5 

0.06 

1.4745818 

1.4630493 

1.4694409 

1          96 

69  58  94.5 

99.00 

35.1 

1  38  45.4 

0.06 

1.4745833 

1.4618964 

1.4614189 

INov.  3 

63     1   90.5 

t9.00 

.%.! 

1  38  43.4 

0.06 

1.4745847 

1.4610046 

1.4606583 

11 

63     4   16.4 

tt.OO 

35.9 

1  38  41.3 

0.06 

1.4745861 

1.4603816 

1.4601764 

19 

63     7   19.4 

tt.00 

-35.9 

-1  38  39.9 

+0.06 

1.4745876 

1.4600441 

1.4509867 

97 

63   10     8.4 

09.00 

35.3 

1  38  37.1 

O.to 

1.4745891 

1.4600039 

1.4600965 

Dwtu  6 

63  IS     4.3 

tt.00 

35.4 

i  38  35.0 

0.06 

1.4745905 

1.4609631 

1.4605030 

13 

63   16    0.3 

tt.00 

35.4 

1  38  39.9 

0.06 

1.4745990 

1.4608147 

1.4611979 

91 

63  16  56.3 

99.00 

35.5 

1  38  30.8 

0.06 

1.4745935 

1.4616479 

1.4691651 

99 

63  91  59^ 

0.00 

-.36.5 

-1  38  98.6 

40.06 

1.4745950 

1.4697448 

1.4633849 

37 

63  94  48.9 

09.00 

-35.6 

-1  38  96.5 

+0.97 

1.4745965 

1.4640785 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Tme  Bquioox. 

Bedae. 

to 
Mean 
Eq'xof 
Jan.O. 

Y 

Tme  Bquinox. 

Redac. 

to 
Mean 
Bq'xof 
Jan.O. 

z 

True  Sqninox. 

Bedae. 

to 
Mean 
Eq'xof 
Jaii.O. 

Koon, 

Midnight 

iVbon. 

JVbon. 

MidnighL 

Kotm, 

JToon. 

Midwtgkt, 

Noon, 

Jan.  1 

+0.1933986 

+0.2019712 

+729 

-0.8843907 

-0.8827783 

+206 

-0.3836730 

-0.3829730 

-107 

2 

0.2105279 

0.2190682 

718 

0.8810967 

0.8793461 

216 

0.3822445 

0.3814854 

102 

3 

0.2275913 

0.2360965 

707 

0.8776267 

0.8756387 

225 

0.3806965 

0.3798778 

96 

4 

0.2445832 

0.2530503 

696 

0.8736822 

0.8716575 

234 

0.3790296 

0.3781515 

91 

5 

0.2614976 

0.2699238 

695 

0.8695647 

0.8674041 

243 

0.3772439 

0.3763070 

65 

6 

■K).2783288 

+0.2867115 

+674 

-0.8651759 

-0.8628803 

+251 

-0.3753406 

-0.3743449 

-80 

7 

0.2950716 

0.3034083 

663 

0.8605174 

0.8580876 

259 

0.3733200 

0.3722661 

74 

8 

0.3117210 

0.3200091 

651 

0.8555909 

0.8530278 

267 

0.3711832 

0.3700714 

69 

9 

0.3282719 

0.3365088 

640 

0.8503984 

0.8477030 

275 

0.3689307 

0.3677614 

63 

10 

0.3447192 

0.3529025 

628 

0.8449418 

0.8421152 

232 

0.3665634 

0.3653371 

56 

n 

+0.3610580 

+0.3691852 

+617 

-0.8392232 

-0.8362664 

+289 

-0.3640824 

-0.3627995 

-53 

12 

0.3772833 

0.3853519 

605 

0.8332448 

0.8301588 

295 

0.3614886 

0.3601495 

46 

13 

0.3933904 

0.4013961 

594 

0.8270086 

0.8237944 

301 

0.3587827 

0.3673880 

43 

14 

0.4093746 

0.4173191 

582 

0.8205165 

0.8171752 

307 

0.3559657 

0.3545158 

36 

15 

0.4252312 

0.4331103 

571 

0.8137707 

0.8103034 

313 

0.3530386 

0.3515340 

33 

16 

+0.4409557 

+0.4487671 

+559 

-0.8067734 

-0.8031813 

+318 

-0.3500024 

-0.3484436 

-29 

J7 

0.4565438 

0.4642853 

648 

0.7995269 

0.7958109 

323 

0.3468580 

0.3452456 

24 

18 

0.4719910 

0.4796604 

536 

0.7920332 

0.7881944 

327 

0.3436065 

0.3419409 

20 

19 

0.4872929 

0.4948880 

524 

0.7842944 

0.7803338 

332 

0.3402488 

0.33^304 

15 

20 

0.5024450 

0.5099635 

512 

0.7763126 

0.7722313 

336 

0.3367858 

0.3350150 

11 

21 

+0.5174427 

+0.5248823 

+500 

-0.7680901 

-0.7638893 

+340 

-0.3332184 

-0.3313959 

-  6 

22 

0.5322815 

0.5396399 

489 

0.7596293 

0.7553103 

343 

0.3295478 

0.3276741 

-  2 

23 

0.6469567 

0.5542316 

477 

0.7509327 

0.7464965 

347 

0.3257750 

0.3238506 

+  8 

24 

0.5614638 

0.5686530 

466 

0.7420024 

0.7374503 

350 

0.3219009 

0.3199263 

6 

25 

0.5757983 

0.5828994 

454 

0.7328408 

0.7281743 

353 

0.3179267 

0.3159025 

10 

26 

+0.5899554 

+0.5969660 

+443 

-0.7234509 

-0.7186713 

'  +366 

-0.3138536 

-0.3117804 

+  14 

27 

0.6039303 

0.6108481 

432 

0.7138356 

0.7089443 

358 

0.3096827 

0.3075611 

16 

28 

0.6177185 

0.6245411 

421 

0.7039978 

0.6989964 

360 

0.3054154 

0.3032460 

92 

29 

0.6313153 

0.6380406 

410 

0.6939405 

0.6888306 

362 

0.3010530 

0.2968366 

96 

30 

0,6447164 

0.6513422 

399 

0.6836670 

0.6784504 

363 

0.2965969 

0.2943342 

30 

31 

+0.6579174 

+0.6644415 

+388 

-0.6731809 

-0.6678693 

+365 

-0.2920486 

-0.2897403 

+  33 

Feb.  1 

0.6709138 

0.6773341 

377 

0.6624858 

0.6570609 

366 

0.2874094 

0.2850563 

•37 

2 

0.6837016 

0.6900161 

366 

0.6515850 

0.6460586 

366 

0.2826809 

0.2802837 

40 

3 

0.6962769 

0.7024836 

355 

0.6404821 

0.6348562 

367 

0.2778646 

0.2754241 

44 

4 

0.7086357 

0.7147327 

344 

0.6291810 

0.6234577 

.367 

0.2729622 

0.2704794 

47 

5 

+0.7207743 

+0.7267598 

+334 

-0.6176861 

-0.6118674 

+368 

-0.2679756 

-0.2654513 

+  60 

6 

0.7^26888 

0.7385611 

323 

0.6060016 

0.6000894 

368 

0.2629065 

0.9603416 

53 

7 

0.7443760 

0.7501334 

313 

05941313 

0.5881274 

368 

0.2577566 

0.2551519 

56 

8 

0.7558327 

0.7614737 

303 

0.6820786 

0.5759852 

368 

0.2525275 

0.2498839 

59 

9 

0.7670558 

0.7725788 

293 

0.5698476 

0.5636668 

368 

0.2472210 

0.2445394 

62 

10 

+0.7780421 

+0.7834467 

+283 

-0.5574427 

-0.5511765 

+368 

-0.2418389 

-0.2391202 

+.65 

11 

0.7887889 

0.7940717 

273 

0.5448682 

0.5385186 

367 

0.2363831 

0.2336281 

67 

12 

0.7992937 

0.8044544 

263 

0.5321279 

0.5256969 

366 

0.2308553 

0.2280650 

70 

13 

0.8095536 

0.8145908 

254 

0.5192256 

0.5127150 

365 

0.2252573 

0.2224325 

79 

14 

0.8195656 

0.8244778 

244 

0.5061651 

0.4995768 

364 

0.2195906 

0.2167321 

76 

15 

+0.8293269 

+0.8341128 

+235 

-0.4929503 

-0.4862863 

+362 

-0.2138670 

-0.2109657 

+•77 
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FOB  GREENWIOH  MEAN  NOON  AND  MIDNIOUT. 

DM*. 

X 

TriM  XqniDoz. 

B«diie. 

to 
Mmii 
Bq'xof 
Jiui.0. 

Y 

Tnie  Bqaiooz. 

Bodoo. 

to 
Man 
Xq'xof 
Jiui.0. 

z 

Tnie  Xqoiiiox. 

Rodne. 

to 
Mou 
Xq'xof 
Jmi.0. 

JTmw. 

UUMgkL 

Noon. 

Jfo<m. 

Noon* 

Noon, 

MOdnigkL 
-0.2109657 

Noon, 

F«b.  15 

'M).8293269 

+0.8341128 

+235 

-0.4929503 

-0.4862863 

+362 

-0.2138570 

+  77 

16 

0.8388350 

0.84349.M 

225 

0.4795850 

0.4728471 

361 

0.2080583 

0.2051350 

80 

17 

0.8480877 

0.8526175 

216 

0.4660730 

0.4592632 

359 

0.2021960 

0.1992416 

82 

18 

0.8570825 

0.8614824 

207 

0.4524181 

0.4455385 

357 

0.1962719 

0.1932873 

84 

19 

0.8658167 

0.8700853 

198 

0.4386246 

0.4316772 

355 

0.1902878 

0.1872739 

86 

20 

+0.8742877 

+0.8784237 

+189 

-0.4246967 

-0.4176835 

+353 

-0.1842455 

-0.1812032 

+  88 

91 

0.88*^4928 

0.8864950 

181 

0.4106384 

0.4035614 

351 

0.1781468 

0.1750769 

89 

29 

0.8904296 

0.8942967 

172 

0.3964534 

0.3893147 

349 

0.1719933 

0.1688966 

91 

23 

0.8080955 

0.9018*<M1 

164 

0.3821459 

0.3749476 

346 

0.1657867 

0.1626642 

93 

24 

0.9054878 

0.9090806 

156 

0.3677202 

0.3604645 

344 

0.1595290 

0.1563817 

95 

25 

+0.9126041 

+0.9160580 

+148 

-0.3631809 

-0.3458701 

+341 

-0.1532221 

-0.1500509 

+  96 

26 

0.9194421 

0.9227561 

140 

0.3385327 

0.3311692 

338 

0.1468679 

0.1436738 

98 

27 

0.9250998 

0.9291728 

132 

0.3237803 

0.3163664 

335 

0.1404685 

0.1372525 

99 

28 

0.9322750 

0.9353061 

124 

0.3089282 

0.3014664 

332 

0.1340258 

0.1307889 

100 

Mar.  1 

0.9382658 

0.9411540 

117 

0.2939813 

0.2864739 

329 

0.1275418 

0.1242851 

101 

2 

+0.9439704 

+0.9467147 

+  109 

-0.2789444 

-0.2713938 

+326 

-0.1210187 

-0.1177432 

+102 

3 

0.9493868 

0.9519864 

.102 

0.2638224 

0.2562312 

323 

0.1144586 

0.1111654 

103 

4 

0.9545134 

0.9569677 

95 

0.2486205 

0.2409912 

320 

0.1078636 

0.1045538 

104 

5 

0.9593492 

0.9616578 

88 

0.2333437 

0.2266788 

31G 

0.1012359 

0.0979106 

106 

6 

0.9638934 

0.9660559 

81 

0.2179970 

0.2102990 

313 

0.0945778 

0.0912381 

106 

7 

+0.9681452 

+0.9701610 

+  74 

-0.2025853 

-0.1948567 

+309 

-0.0878915 

-0.0845385 

+107 

8 

0.9721035 

0.9739721 

67 

0.1871137 

0.1793570 

306 

0.0811790 

0.0778137 

106 

9 

0.9757672 

0.9774884 

61 

0.1715872 

0.1638047 

302 

0.0744424 

0.0710658 

106 

10 

0.9791357 

0.9807093 

54 

0.1560103 

0.1482045 

298 

0.0676839 

0.0642972 

109 

It 

0.9822089 

0.9836349 

48 

0.1403879 

0.1325612 

294 

0.0609057 

0.0575099 

109 

12 

+0.9849868 

+0.9862650 

+  42 

-0.1247249 

-0.1168796 

+290 

-0.0541098 

-0.0507059 

+109 

13 

0.9874693 

0.9885996 

36 

0.1090256 

0.1011637 

286 

0.0472982 

0.0438871 

109 

14 

0.9896560 

0.9906383 

30 

0.0932943 

0.0854181 

282 

0.0404728 

0.0370555 

110 

15 

0.9915465 

0.9923806 

25 

0.0775356 

0.0696474 

278 

0.0336355 

0.0302132 

110 

16 

0.9931406 

0.9938264 

19 

0.0617542 

0.0538563 

274 

0.0267885 

0.0233621 

110 

17 

+0.9944383 

+0.9949759 

+  14 

-0.0459547 

-0.0380493 

+209 

-0.0199339  -0.0165043 

+110 

18 

0.9954:)95 

0.9958290 

9 

0.0301413 

0.0222307 

265 

0.0130735 

0.0096416 

110 

19 

0.9961443 

0.9963855 

+  4 

-0.0143184 

-0.0064048 

260 

-0.0062090 

-0.0027759 

no 

20 

0.9965525 

0.9966453 

0 

+0.0015095 

+0.0094240 

256 

+0.0006576 

+0.0040910 

no 

21 

0.9966639 

0.9966082 

-  5 

0.0173382 

0.0252513 

251 

0.0075244 

0.0109571 

110 

22 

+0.9964783 

+0.9962743 

-  9 

+0.0331631 

+0.0410725 

+246 

+0.0143893 

+0.0178204 

+110 

23 

0.9959959 

0.9956435 

14 

0.0489794 

0.0568829 

241 

0.0212504 

0.0246789 

no 

24 

0.9952168 

0.9947160 

18 

0.0647827 

0.0726779 

236 

0.0281058 

0.0315307 

no 

25 

0.9941410 

0.9934919 

23 

0.0805682 

0.0884527 

231 

0.0349534 

0.0383737 

110 

26 

0.9927687 

0.9919715 

27 

0.0963310 

0.1042024 

226 

0.0417913 

0.0458059 

no 

27 

+0.9911001 

+0.9901551 

-  31 

+0.112066:i. 

+0.1199221 

+221 

+0.0486173 

+0.0520251 

+110 

28 

0.9891358 

0.9880432 

35 

0.1277694 

0.1356072 

216 

0.0554293 

0.0588203 

no 

29 

0.9868765 

0.9856367 

38 

0.1434353 

0.1512527 

210 

0.0622252 

0.0656165 

ipo 

30 

.0.0643232 

0.9829365 

41 

0.1590590 

0.1668535 

205 

0.0690031 

0.0723846 

109 

31 

0.9814765 

0.9799435 

44 

0.1746:^9 

0.1824050 

199 

0.0757608 

0.0791314 

109 

32 

+0.9783373 

+0.0766586 

-  47 

+0.1901610 

+0.1979022 

+194 

+0.0824961 

+0.0858547 

+109 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Bedao. 

to 
Mean 
Bq'xof 
Jmi.0. 

Y 

True  Equinox. 

Radoc. 

to 
Moan 
Eq'xof 
Jiui.0. 

z 

Tine  Equinox. 

Bedno. 

to 
Mean 
Bq'xof 
Jan.O. 

Nbcn. 

Midnight, 

Jfoon. 

Koon. 

Midnight 

JVbom. 

Jfoon. 

Midnight. 

Noon. 

Apr.  1 

+0.9783373 

+0.9766586 

-47 

+0.1901610 

+194 

+0.0824961 

+0.0858547 

+109 

2 

0.9749070 

0.9730832 

50 

0.2056289 

0.2133400 

188 

0.08U2067 

0.0925522 

108 

3 

0.9711871 

0.9692190 

53 

0.2210349 

0.2287135 

183 

0.0958906 

0.0992220 

107 

4 

0.9671791 

0.9650676 

55 

0.2363745 

0.2440181 

177 

0.1025459 

0.1056621 

106 

5 

0.9628848 

0.9606309 

57 

0.2516431 

0.2592493 

172 

0.1091705 

0.1124706 

105 

6 

+0.9583062 

+0.9559109 

-69 

+0.2668360 

+0.2744026 

+166 

+0.1157624 

+0.1190454 

+  105 

7 

0.9534452 

0.9509095 

61 

0.2819487 

0.2894737 

160 

0.1223196 

0.1255845 

104 

8 

0.9483038 

0.9456287 

62 

0.2969770 

0.3044582 

154 

0.1288402 

0.1320861 

104 

9 

0.9428841 

0.9400708 

64 

0.3119166 

0.3193520 

148 

0.1353222 

0.1385482 

103 

10 

0.9371884 

0.9342378 

65 

0.3267635 

0.3341509 

142 

0.1417639 

0.1449691 

103 

11 

+0.9312187 

+0.9281319 

-67 

+0..3415136 

+0.3488510 

+136 

+0.1481636 

+0.1513471 

+102 

12 

0.9249771 

0.9217552 

67 

0.3561628 

0.3634483 

130 

0.1545194 

0.1576803 

101 

13 

0.9184660 

0.9151101 

68 

0.3707072 

0.3779389 

124 

0.1608296 

0.1639671 

100 

14 

0.9116876 

0.9081988 

68 

0.3851431 

0.3923191 

118 

0.1670925 

0.1702058 

100 

15 

0.9046440 

0.9010234 

68 

0.3994667 

0.4065850 

112 

0.1733066 

0.1763946 

99 

16 

+0.8973373 

+0.8935860 

-68 

+0.4136740 

+0.4207329 

+106 

+0.1794701 

+0.1625324 

+  99 

17 

0.8897697 

0.8858888 

68 

0.4277614 

0.4347590 

100 

0.1856814 

0.1886170 

96 

16 

0.8819434 

0.8779340 

68 

0.4417253 

0.4486598 

94 

0.1916390 

0.1946471 

96 

19 

0.8738606 

68 

0.4555620 

0.4624314 

88 

0.1976412 

0.2006210 

97 

20 

0.8655234 

0.8612601 

67 

0.4692676 

0.4760699 

82 

0.2036804 

0.2065371 

96 

21 

+0.8569339 

+0.8525454 

-66 

+0.4828380 

+0.4896713 

+  76 

+0.2094731 

+0.2123936 

+  95 

22 

0.8480946 

0.8435822 

65 

0.4962692 

0.5029315 

70 

0.2152994 

0.2161894 

94 

23 

0.8390082 

0.8343732 

64 

0.5095575 

0.5161468 

64 

0.2210636 

0.2239220 

93 

24 

0.8996773 

0.8249209 

62 

0.5226988 

0.5292131 

58 

0.2267641 

0.2295900 

93 

25 

0.820)043 

0.8152278 

60 

0.5356892 

0.5421266 

52 

0.2323993 

0.2351916 

92 

26 

+0.8102917 

+0.8052965 

-58 

+0.5485247 

+0.5548832 

+-46 

+0.2379674 

+0.2407257 

+  92 

27 

0.8002424 

0.7951301 

56 

0.5612014 

0.5674790 

40 

0.2434667 

0.2461901 

91 

28 

0.7899596 

0.7847319 

53 

0.5737155 

0.5799104 

34 

0.2488957 

0.2515833 

90 

29 

0.7794469 

0.7741054 

50 

0.5860633 

0.5921736 

28 

0.2542527 

0.2569036 

89 

30 

0.7687076 

0.7632541 

47 

0.5982408 

0.6042646 

22 

0.2595359 

0.2621494 

69 

May  1 

+0.7577452 

+0.7521814 

-44 

+0.6102442 

+0.6161797 

+  16 

+0.2647438 

+0.2673190 

+•66 

2 

0.7465629 

0.7408905 

40 

0.6220703 

0.6279157 

11 

0.2698748 

0.2724110 

66 

3 

0.7351643 

0.7293852 

37 

0.6337155 

0.6394691 

+  5 

0.2749274 

0.2774239 

67 

4 

0.72:}5534 

0.7176697 

33 

0.6451764 

0.6508366 

0 

0.2799002 

0.2823562 

67 

5 

0.7117344 

0.7057482 

29 

0.6564497 

0.6620152 

-  5 

0.2847917 

0.2872065 

86 

6 

+0.6997113 

+0.6936245 

-25 

+0.6675326 

+0.67.30020 

-  10 

+0.2896005 

+0.2919735 

+  86 

7 

0.6874878 

0.6813022 

21 

0.6784225 

0.6837941 

15 

0.2943255 

0.2966561 

86 

8 

0.6750677 

0.6687852 

16 

0.6891163 

0.6943888 

20 

0.2989653 

0.3012530 

66 

9 

0.6624540 

0.6560775 

11 

0.6996114 

0.7047836 

25 

0.3035188 

0.3057630 

65 

10 

0.6496535 

0.6431832 

6 

0.7099052 

0.7149759 

30 

0.3079849 

0.3101649 

65 

11 

+0.6366673 

+0.6301062 

-  1 

+0.7199954 

+0.7249634 

-35 

+0.3123625 

+0.3145176 

+  85 

12 

0.6235002 

0.6168500 

+  5 

0.7298795 

0.7347435 

40 

0.3166505 

0.3167606 

65 

13 

0.6101558 

0.6034184 

11 

0.7395550 

0.7443138 

45 

0.3208479 

0.3229123 

85 

14 

0.5966379 

0.5898152 

17 

0.7490196 

0.75:«5721 

49 

0.3249537 

0.3260719 

85 

15 

0.5829504 

0.5760443 

23 

0.7582710 

0.7628160 

54 

0.3280668 

0.3309383 

% 

16 

+0.5690972 

+0.5621096 

+29 

+0.7673069 

+0.7717433 

-68 

+0.3328662 

+0.3346105 

+  65 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dai*. 

X 

TriMSqoiBoz. 

Bodne. 

u» 
Mmb 
Bqxof 
Jan.O. 

Y 

Tmo  Equinox. 

Bodno. 

to 
Mflu 

Eq'xor 
JuuO. 

z 

Trao  Sqainoz. 

Bodoe. 
to 

If  MO 

Bq'xof 
Jiui.0. 

jr«o». 

MiMgkt 

iram. 

lfoc%. 

Jfeon. 

Ko0n. 

Midmight 

ifoon. 

U»j   16 

40.5690979 

40.6621096 

429 

40.7673069 

40.7717433 

-58 

40.3328862 

40.3348105 

485 

17 

0.5650819 

0.5480146 

35 

0.7761250 

0.7804516 

62 

0.3367110 

0.3385877 

84 

18 

0.5409080 

0.5.337628 

42 

0.7847230 

0.7889386 

65 

0.3404404 

0.3422690 

84 

19 

0.5965791 

0.5193580 

49 

0.7930985 

0.7979020 

68 

0.3440733 

0.3458533 

84 

90 

0.5190994 

0.5048043 

56 

0.8012491 

0.8052394 

72 

0.3476087 

0.3493395 

84 

21 

+0.4974730 

40.4901058 

4  63 

40.8091796 

40.8130484 

-75 

40.3510455 

40.3527967 

484 

02 

0.4897037 

0.4759665 

70 

0.8168665 

0.8206265 

77 

0.3543828 

0..3560139 

84 

93 

0.4677953 

0.4609903 

77 

0.8243281 

0.8279711 

80 

0.3576195 

0.3691999 

84 

94 

0.4597599 

0.4451817 

85 

0.8315551 

0.8350800 

82 

0.3607545 

0.3622837 

84 

95 

0.4375791 

0.4999450 

93 

0.8385455 

0.8419513 

84 

0.'3637870 

0.3659646 

84 

96 

+0.4992800 

40.4145844 

4101 

40.8452973 

40.8485830 

-86 

40.3667162 

40.3681418 

4  84 

97 

0.4068591 

0.3991044 

109 

0.8518084 

0.8549729 

88 

0.3695412 

0.3709143 

84 

96 

0.3913911 

0.3835097 

117 

0.8580766 

0.8611188 

90 

0.3799609 

0.37:15810 

85 

99 

0.3756710 

0.3678054 

126 

0.8640997 

0.8670187 

92 

0.3748743 

0.3761410 

85 

30 

0.3599136 

0.3519969 

134 

0.8698759 

0.8726710 

93 

0.3773808 

0.3786937 

86 

31 

40.3440637 

40.3360869 

4142 

40.8754038 

40.8780742 

-94 

40.3797796 

40.3809885 

4  86 

Jmnm    1 

0.3280963 

0.3900826 

151 

0.8806819 

0.8832270 

95 

0.3820702 

0.3831746 

87 

9 

0.3120463 

0.3039882 

160 

0.8857090 

0.8881281 

95 

0.3842518 

0.3853016 

88 

3 

0.9950087 

0.2878086 

169 

0.8904839 

0.8997766 

95 

0.3663238 

0.3873186 

89 

4 

0.9796883 

0.2715486 

178 

0.8950055 

0.8971719 

95 

0.3882859 

0.3899256 

90 

5 

40,.9633901 

40.2559139 

4187 

40.8992730 

40.9013113 

-94 

40.3901377 

40.3910221 

91 

6 

0.9470187 

0.9388071 

196 

0.9032855 

0.9051959 

93 

0.3918789 

0.3927077 

92 

7 

0.9305791 

0.2223352 

205 

0.9070422 

0.9088244 

92 

0.3935089 

0.3942821 

93 

8 

0.9140760 

0.2058019 

214 

0.9105425 

0.9121963 

91 

0.3950274 

0.3957449 

94 

9 

0.1975137 

0.1892118 

223 

0.9137859 

0.9153111 

90 

0.3964343 

0.3970950 

95 

10 

40.1808969 

40.1725696 

4232 

40.9167718 

40.9181682 

-88 

40.:«77294 

40.3983350 

496 

11 

0.1649303 

0.1558797 

241 

0.9194999 

0.9207671 

86 

0.3989125 

0.3994620 

98 

19 

0.1475182 

0.1391465 

250 

0.9219696 

0.9231074 

84 

0.3999634 

0.4004768 

99 

13 

0.1307660 

0.1223743 

259 

0.9241806 

0.9251888 

81 

0.4009420 

0.4013791 

101 

14 

0.1139751 

0.1055677 

268 

0.9261323 

0.9270106 

78 

0.4017880 

0.4021687 

102 

15 

40.0071529 

40.0887311 

4277 

40.9278239 

40.9285720 

-74 

40.4025211 

40.4028454 

4104 

16 

0.0803028 

0.0718687 

286 

0.9292.549 

0.9298726 

71 

0.4031413 

0.4034090 

105 

17 

0.0634291 

0.0549848 

295 

0.9304250 

0.9309121 

67 

0.4036484 

0.4038595 

107 

16 

0.0465362 

0.0380842 

304 

0.9313340 

0.9316904 

63 

0.4040423 

0.4041967 

108 

19 

0.0296290 

0.02II7I5 

313 

0.9319815 

0.9322070 

58 

0.4043228 

0.4044204 

no 

90 

40.0127121 

40.0042514 

4322 

40.9323668 

40.9324610 

-63 

40.4044896 

40.4045303 

4111 

91 

^.0042100 

-0.0126716 

aio 

0.9324893 

0.9324520 

48 

0.4045426 

0.4045263 

113 

99 

0.0211327 

0.0295027 

339 

0.9323489 

0.9321798 

43 

0.4044817 

0.4044084 

115 

93 

0.0380509 

0.0465069 

347 

0.9319451 

0.9316442 

37 

0.4043067 

0.4041764 

117 

94 

0.0549597 

0.0634091 

355 

0.9312776 

0.9308150 

31 

0.4040175 

0.4038301 

119 

9S 

-0.0718542 

-0.0802944 

4363 

40.9303466 

40.9297824 

-25 

40.4036141 

40.4033697 

4121 

96 

0.0887293 

0.0971577 

371 

0.9291524 

0.9284566 

18 

0.4030966 

0.4027952 

123 

97 

0.1055796 

0.1139939 

379 

0.9276952 

0.9268679 

11 

0.4024651 

0.4021067 

126 

98 

0.1224002 

0.1307979 

387 

0.9259761 

0.9250165 

-4 

0.4017196 

0.4013042 

128 

99 

0.1391862 

0.1475647 

395 

0.9239925 

0.9229031 

43 

0.4008603 

0.4003881 

131 

30 

-0.1569397 

-0.1642894 

4403 

40.9217484 

40.9205287 

410 

40.3998875 

40.3993587 

4133 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Redao. 

Redaa 

Redoo. 

X 

to 
Mean 

Y 

to 
Meu 

z 

to 
Mmo 

Dftte. 

Tnie  Equinox. 

Eq'xof 
JamO. 

Tme  Equinox. 

Eq'xof 
J«n.O. 

Troe  Equinox. 

Eq'xof 
Jm.O. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight 

Noon. 

Noon. 

MidmighL 

Jf 001ft. 

+136 

July  1 

-0.1726343 

-0.1809667 

•f410 

+0.9192439 

+0.9178943 

+  18 

+0.3988016 

+0.3982164 

2 

0.1892859 

0.1975016 

417 

0.9164799 

0.9150008 

26 

0.3976030 

0.3969616 

138 

3 

0.2058828 

0.2141594 

424 

0.9134572 

0.9118491 

35 

0.3962920 

0.3955946 

140 

4 

0.2224202 

0.2306651 

431 

0.9101767 

0.9084403 

44 

0.3948691 

0.3941160 

142 

5 

0.2388933 

0.2471043 

437 

0.9066399 

0.9047758 

53 

0.3933349 

0.3925264 

145 

6 

-0.2552975 

-0.2634724 

+444 

+0.9028482 

+0.9008572 

+  62 

+0.3916900 

+0.3908263 

+  148 

7 

0.2716284 

0.2797650 

450 

0.8988031 

0.8966859 

72 

0.3899349 

0.3890163 

151 

6 

0.2878816 

0.2959778 

455 

0.8945058 

0.8922631 

81 

0.3880702 

0.3870970 

153 

9 

0.3040530 

0.3121066 

461 

0.8899577 

0.8875901 

91 

0.3860966 

0.3850692 

156 

10 

0.3201381 

0.3281469 

466 

0.8851602 

0.8826685 

101 

0.3840148 

0.3829336 

158 

11 

-0.3361324 

-0.3440943 

+472 

+0.8801150 

+0.8775000 

+111 

+0.3818254 

+0.3806907 

+161 

12 

0.3520318 

0.3599447 

477 

0.8748236 

0.8720860 

121 

0.3795292 

0.3783413 

163 

13 

0.3678323 

0.3756943 

482 

0.8692873 

0.8664277 

132 

0.3771268 

0.3758860 

166 

14 

0.3835301 

0.3913392 

486 

0.8635074 

0.8605265 

143 

0.3746187 

0.3733253 

169 

15 

0.3991210 

0.4068752 

490 

0.8574852 

0.8543836 

154 

0.3720055 

0.3706598 

172 

16 

-0.4146009 

-0.4222979 

+494 

+0.8512219 

+0.8480004 

+165 

+0.3692879 

+0.3678903 

+175 

17 

0.4299653 

0.4376030 

497 

0.8447192 

0.8413786 

176 

0.3664666 

0.3650174 

178 

18 

0.4452100 

0.4527861 

600 

0.8379788 

0.8345199 

187 

0.3635423 

0.3620418 

161 

19 

0.4603306 

0.4678430 

603 

0.8310021 

0.8274256 

199 

0.3605156 

0.3589641 

184 

20 

0.4753228 

0.4827694 

506 

0.8237904 

0.8200970 

210 

0.3573871 

0.3557850 

187 

21 

-0.4901823 

-0.4975610 

+508 

+0.8163454 

+0.8125360 

+222 

+0.3541576 

+0.3525052 

+191 

22 

0.5049047 

0.5122132 

510 

0.8086690 

0.8047446 

233 

0.3508278 

0.3491256 

194 

23 

0.5194854 

0.5267213 

511 

0.8007630 

0.7967246 

245 

0.3473986 

0.3456469 

198 

24 

0.5339199 

0.5410810 

512 

0.7926295 

0.7884782 

257 

0.3438707 

0.3420700 

201 

25 

0.5482038 

0.5552880 

513 

0.7842707 

0.7800076 

269 

0.3402451 

0.3383959 

205 

26 

-0.5623328 

-0.5693379 

+513 

+0.7756889 

+0.7713151 

+281 

+0.3365227 

+0.3346255 

+208 

27 

0.5763025 

0.5832262 

514 

0.7668863 

0.7624030 

294 

0.3327040 

0.3307599 

212 

28 

0.5901084 

0.5969487 

514 

0.7578655 

0.75.32741 

306 

0.3287918 

0.3268002 

215 

29 

0.6037463 

0.6105010 

514 

0.7486293 

0.7439313 

319 

0.3247854 

0.3227475 

219 

30 

0.6I72I20 

0.6238790 

513 

0.7,391806 

0.7343775 

332 

0.3206866 

0.3186030 

222 

31 

-0.6305014 

-0.6370787 

+512 

+0.7295224 

+0.7246156 

+345 

+0.3164967 

+0.3143680 

+225 

Aag.  1 

0.6436105 

0.6500962 

511 

0.7196574 

0.7146483 

358 

0.3122170 

0.3100439 

228 

2 

0.6565355 

0.6629279 

509 

0.7095886 

0.7044788 

370 

0.3078489 

0.3056321 

232 

3 

0.6692730 

0.6765703 

507 

0.6993192 

0.6941103 

383 

0.3033936 

0.3011338 

235 

4 

0.6818196 

0.6880199 

504 

0.6888525 

0.6835461 

396 

0.2988526 

0.2965604 

239 

5 

-0.6941714 

-0.7002733 

+501 

+0.6781916 

+0.6727893 

+409 

+0.2942272 

+0.2918832 

+242 

6 

0.7063255 

0.7123273 

498 

0.6673397 

0.6618431 

421 

0.2895187 

0.2871337 

246 

7 

0.7182786 

0.7241789 

494 

0.6562999 

0.6507105 

434 

0.2847285 

0.2823032 

249 

8 

0.7300278 

0.7358250 

490 

0.6450752 

0.6393944 

446 

0.2798581 

0.277:i932 

2.52 

9 

0.7415699 

0.7472623 

486 

0.6336684 

0.6278978 

459 

0.2749089 

0.2724051 

255 

.   10 

-0.7529017 

-0.7584877 

+481 

+0.6220828 

+0.6162240 

+471 

+0.2698821 

+0.2673401 

+259 

11 

0.7640200 

0.7694981 

476 

0.6103216 

0.6043761 

-483 

0.2647791 

0.2621996 

262 

12 

0.7749218 

0.7802907 

471 

0.5983878 

0.5923571 

495 

0.2596014 

0.2569849 

266 

13 

0.7856045 

0.7908629 

466 

0.5862843 

0.5801699 

508 

0.2543502 

0.2516974 

209 

14 

0.7960654 

0.8012116 

460 

0.5740140 

0.5678175 

520 

0.2490267 

0.2463383 

273 

15 

-0.8063012 

-0.8113336 

+454 

+0.5615802 

+0.5553031 

+532 

+0.2436324 

+0.2409091 

+276 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Dat*. 

X 

Trae  Xqaittox. 

Bdhie. 
to 

Xq*zof 
Jmi.0. 

Y 

Trao  BqniBOx. 

Bodno. 
to 

Eq'xof 
JmuO. 

z 

Tnie  Sqalnoz. 

Redne. 

to 
If  eon 
Xq'xof 
Jiui.0. 

JfM». 

MifMgkL 

/Toon. 

Noon, 

MUMgkL 

Noon, 

ifoon. 

+0.9354119 

ifoon. 

Aug.  16 

^.8163085 

-0.8919254 

+447 

+0.5489860 

+0.5496998 

+544 

+0.9381687 

+979 

17 

0.8960840 

0.8308839 

440 

0.5309345 

0.5998008 

556 

0.9396369 

0.9998459 

989 

16 

0.8356947 

0.8403061 

433 

0.5933989 

0.5168194 

568 

0.9970385 

0.9249147 

986 

19 

0.8449976 

0.8494899 

496 

0.5109796 

0.5036891 

580 

0.9913747 

0.9185189 

990 

90 

0.8539900 

0.8584301 

418 

0.4970691 

0.4904133 

591 

0.9156479 

0.9197600 

993 

91 

-0.8698088 

-0.8671957 

+410 

+0.4837990 

+0.4769956 

+603 

+0.2098574 

+0.9069396 

4996 

S3 

0.8713806 

0.6755797 

401 

0.4709347 

0.4634397 

614 

0.9040068 

0.9010593 

999 

93 

0w879702l 

0.8637689 

399 

0.4566119 

0.4497496 

695 

0.1980971 

0.1951207 

309 

94 

0.8877706 

0.8917093 

383 

0.4498556 

0.4359995 

636 

0.1991300 

0.1891256 

.305 

95 

0.8956835 

0.8993933 

373 

0.4989790 

0.4919835 

647 

0.1861073 

0.1830757 

309 

96 

-0.9031381 

-0.9068177 

+363 

-^0.4 149645 

+0.4079156 

+657 

+0.1800307 

+0.1769729 

+319 

97 

0.9104318 

0.9139600 

353 

0.4008373 

0.3937301 

668 

0.1739091 

0.I70S189 

315 

98 

0.9174699 

0.9908781 

343 

0.3865046 

0.3794313 

678 

0.1677939 

0.1646156 

318 

99 

0.9949973 

0.9975098 

339 

0.3799407 

0.3650935 

688 

0.1614969 

0.1583648 

321 

30 

0.9307950 

0.9338730 

391 

0.3577800 

0.3505111 

697 

0.1559291 

0.1520685 

324 

SI 

-0.9369534 

-0.9399659 

+310 

+0^39170 

+0.3358986 

+707 

+0.1489038 

+0.1457286 

+327 

S«pc.  1 

0.9499104 

0.9457866 

999 

0.3985569 

0.3911905 

716 

0  1425498 

0.1393471 

330 

9 

0.9485943 

0.9513335 

987 

0.3138090 

0.3063919 

795 

0.1361413 

0.1329260 

333 

3 

0.9540038 

0.9566053 

975 

0.9089588 

0.9915050 

734 

0.1297011 

0.1264670 

336 

4 

0.9591376 

0.96r6007 

963 

0.9840306 

0.9765360 

743 

0.1239939 

0.1199721 

339 

5 

-0.9639944 

-0.9663185 

+951 

+0.9690917 

+0.9614884 

+751 

+0.II67I17 

+0.1134431 

+341 

6 

0.9686798 

0.9707573 

938 

0.9539364 

0.9463664 

759 

0.1101664 

0.1068820 

344 

7 

0.9798717 

0.9749160 

995 

0.9387789 

0.9311744 

767 

0.1035899 

0.1002906 

346 

8 

0.9768899 

0.9787934 

919 

0.99355.')5 

0.9159166 

775 

0.0969840 

0.0936706 

349 

9 

0.9806969 

0.9893889 

199 

0.908*2649 

0.9005068 

789 

0.0903504 

0.0870939 

351 

10 

-0.9840793 

-0.9856994 

+185 

+0.1999148 

+0.1859189 

+789 

+0.0836910 

+0.0803599 

+354 

11 

0.9879489 

0.9887959 

171 

0.1775094 

0.1697870 

796 

0.0770075 

0.0736573 

356 

19 

0.9901319 

0.9914667 

157 

0.1690591 

0.1543054 

803 

0.0703016 

0.0669409 

358 

13 

0.9997996 

0.9939906 

143 

0.1465479 

0.1387783 

810 

0.0635759 

0.0609049 

360 

14 

0.9950395 

0.9960863 

199 

0.1309989 

0.1939098 

816 

0.0568300 

0.0534510 

362 

15 

-0.9970606 

-0.9979696 

+114 

+0.1154114 

+0.1076049 

+822 

+0.0500678 

40.0466811 

+364 

16 

0.9087919 

0.9995486 

99 

0.0997888 

0.0919657 

828 

0.0439906 

0.0398971 

366 

17 

1.0009394 

1.0008439 

84 

0.0841356 

0.0769989 

834 

0.0365003 

0.0331009 

368 

18 

1.0013809 

1.U0I8453 

69 

0.0684564 

0.0606085 

839 

0.0296088 

0.0262945 

370 

19 

1.0099363 

1.0095539 

53 

0.0597558 

0.0448990 

844 

0.0228879 

0.0194797 

371 

90 

-1.0097979 

-1.0099689 

+  38 

+0.0370.385 

+0.0991759 

+849 

-^0.0 160696 

+0.0126586 

+373 

91 

1.0030649 

1.0030877 

99 

0.0913094 

+0.0134419 

854 

0.0092461 

+0.0058339 

374 

99 

1.0030367 

1.0099118 

+  6 

+0.0055739 

-0.0099969 

859 

+0.0024195 

-0.0009944 

376' 

>     93 

1.0097130 

1.0094403 

-  10 

-0.0101656 

0.0180345 

663 

-0.0044084 

0.0078222 

377  1 

!     ^ 

1.0090935 

1.0016798 

96 

0:0959099 

0.0337680 

867 

0.0112355 

0.0146480 

378 

» 

-1.0011780 

-1.0006093 

-43 

-0.0416313 

-0.0494913 

+870 

-0.0180594 

-0.0214695 

+379 

96 

0.9999665 

0.9999500 

59 

0.0573475 

0.0651993 

873 

0.0248779 

0.0282845 

:iHi)i 

97 

0.9984694 

0.9975059 

76 

0.0730459 

0.0808879 

876 

0.0316889 

0.0350909 

380 

98 

0.9966570 

0.9956453 

93 

0.0867990 

0.0965509 

879 

0.03849«)3 

0.0418H67 

381  1 

99 

0.9945608 

0.9934009 

no 

0.1043709 

0.1191836 

881 

0.0452801 

0.0486699 

381 

30 

-0.9991684 

-0.9908696 

-197 

-0.1199876 

-0.1977824 

+883 

-0.0520560 

-0.0554381 

1 
+382 

270 


SUN'S  CO-ORDINATES,  1889. 


FOR  ORKENWICH  MEAN  NOON  AND  MIDNIGHT. 

D9^ 

X 

to 
Mmh 
Kt'xof 
Jm.0. 

Y 

Tiri»  JIE^viiiex. 

to 
Mmui 

Jm.0 

z 

to 
Mmb 

Sf'xof 
Jiui.0. 

N04m. 

MkMght, 

i^MA. 

IPWu. 

MidmigKt 

JKm 

JfM«. 

mmigkL 

JTOM. 

Oel.  1 

-6.9894836 

-0.9880313 

-144 

-0.1966673 

-0.1430419 

4885 

-0.0688160 

-010091090 

4900 

» 

6.9866069 

0.9849081 

161 

0.1011054 

0.1688676 

887 

0.0656677 

0.0080919 

389 

3 

0.9839374 

0.9814941 

179 

0.1666976 

0.1743949 

888 

041799794 

04)760390 

389 

4 

0.9796786 

6.9777906 

196 

0.1898890 

0.1897396 

890 

0.0789799 

0.0899903 

389 

5 

0.9758305 

0.9737984 

914 

0.1974956 

0.9060967 

891 

0.0850661 

0.0809836 

389 

6 

-0.9716944 

-0.9696187 

-931 

-0.0197995 

-0.9903099 

4899 

-0.0093061 

-0^0060198 

4389 

7 

0.9679713 

0.9649595 

949 

0.9960156 

0.9866918 

899 

00989973 

0.1099973 

381 

6 

0.9695694 

0.9601019 

967 

0.9439105 

0.9607814 

899 

0.1056197 

0.1088049 

381 

9 

0.9675690 

0.9649660 

986 

019683335 

0.9668667 

891 

0.1196806 

ail69«87 

380 

10 

0.9699993 

0.9496481 

303 

0.9733801 

0.9880736 

891 

0.1186089 

0.1918690 

380 

11 

-0.9467334 

-6.9438486 

-391 

-019863460 

-0.9967974 

+890 

-0.1961007 

-0.V903339 

4379 

19 

0.9408936 

0.9378687 

339 

0.3039969 

0.3186349 

889 

0.1315669 

0.1947696 

378 

13 

0.9347740 

0.9316096 

367 

0.3180186 

0.3965797 

887 

0.1370799 

0.1411661 

377 

14 

0.9983758 

0.9950796 

375 

0.3397169 

0..3400996 

886 

0.1443490 

0.1475919 

376 

16 

0.9917003 

0.9189590 

394 

0.3473171 

0.3546791 

884 

0.1506896 

0.1538397 

374 

16 

-0.9147489 

-0.91 11709 

-419 

-0.3618148 

-0.3606939 

4889 

-Ot.1560716 

■^^i^DOOoO 

4373 

17 

0.9075931 

0.9038079 

431 

0.3769057 

0.3883897 

880 

ai639144 

0.1669178 

371 

18 

0.9000946 

0.8961736 

460 

0.3904853 

0.3976819 

877 

0.1094089 

0.1794876 

360 

19 

0.8999550 

0.8889699 

469 

0.4046489 

0.4116858 

874 

0^1766639 

0.1786060 

367 

90 

0.8849169 

0.8800966 

488 

0.4186919 

0.4966668 

871 

0.1916453 

0.1846719 

366 

91 

-0.8759104 

-0.8716580 

-606 

-0.4396096 

-0.4396901 

4867 

-0.1076839 

-OL  1906819 

4363 

99 

0.8673396 

0.8699556 

696 

0.4463974 

0.4539419 

863 

0.1986650 

0.1966341 

361 

93 

0.8586069 

0.8639919 

644 

0.4600508 

0.4668956 

859 

0.1996886 

0.9095978 

358 

94 

0.8494198 

0.8447695 

663 

0.4735650 

0.4809686 

855 

0.9064617 

0^9083609 

366 

95 

0.8400691 

0.835991 1 

689 

0.4869355 

0.4935656 

851 

0.91 19698 

0.9141996 

359 

96 

-0.8304568 

-0.8955596 

-601 

-0.5001580 

-0.5067196 

4846 

-0.9109899 

-0^9198338 

4349 

97 

0.8905999 

0.8155789 

690 

0.5139983 

0.5197050 

841 

0.9996610 

0l99547I9 

346 

98 

0.8104948 

0.805.3501 

639 

0.5961490 

0.5395388 

836 

0.9989649 

0.9910398 

343 

99 

0.8001446 

0.7948785 

658 

0.5388950 

0.5459100 

830 

0.9837977 

0.9965378 

339 

30 

0.7895595 

0.7841667 

677 

0.6614835 

0.5577149 

894 

0.9309598 

0.9419635 

336 

31 

-0.7787917 

-0.7739180 

-696 

-0.5639037 

-0.5700496 

4817 

-0.9446488 

-0;9473153 

4339 

Nov.  1 

0.7676559 

0.7690360 

715 

0.5761590 

0.5899105 

810 

0.9499631 

0.9695916 

398 

9 

0.756:)586 

0.7506943 

734 

0.5889946 

0.594 19:)8 

803 

0.9569010 

0.9677909 

394 

3 

0.744a3.'J3 

0.7389863 

753 

0.6001178 

0.6059961 

796 

0.9603611 

0.9699115 

390 

4 

0.7330834 

0.7971953 

771 

0.6118984 

0.6176149 

788 

0.9664418 

0.9679519 

316 

5 

-0.791 1191 

-0.7150446 

-790 

-0.6933531 

-0.6990447 

4780 

-0.9704416 

-0.9799108 

4319 

6 

0.7089999 

0.7097479 

809 

0.6346886 

0.6409843 

779 

0.9753599 

0.9777867 

307 

7 

0.6965195 

0.6909386 

898 

0.6458315 

0.6513997 

763 

0.9801939 

0.9896783 

303 

8 

0.6a39059 

0.6775901 

847 

0.6567785 

0.6691776 

754 

0.9849490 

0.9879841 

998 

9 

0.6710833 

0.6645957 

866 

0.6675964 

0.6798948 

745 

0.9806043 

0.9919097 

993 

10 

-0.6580573 

-0.6514690 

-885 

-0.6780799 

-0.6839683 

4736 

-0.9941789 

-0.9964398 

4988 

11 

0.6448308 

0.6381436 

904 

0.6884126 

0.6935046 

725 

0.9986649 

0.3008730 

983 

19 

0.6314074 

0.6946931 

999 

0.6985440 

0.7035303 

714 

0.3030589 

0.3059919 

977 

13 

0.6177908 

0.6109119 

941 

0.7084639 

0.7133499 

703 

0.3073616 

0.3094780 

979 

14 

0.6039845 

0.5970114 

959 

0.7181669 

0.7999370 

699 

0.3116708 

0.3136399 

966 

15 

-0.5899991 

-0.5899974 

-978 

-0.7976518 

-0.7393114 

4681 

-0.3156659 

-0.3177064 

+900 

1 
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FOB  GBSBNWIOH  MEAN  NOON  AND  MIDNIOHT. 

- 

X 

Tree  Xqainoz. 

Redne. 

ta 
Mean 

Jan.0. 

Y 

Tree  Bqoinox. 

BedDO. 
to 

Bq'zor 
Jan.0. 

z 

Tree  Bqninoz. 

Redne. 

to 
Meao 

jLi.o. 

JTmw. 

mdmSgki, 

JfbM. 

ifOOM. 

JCidn^Al. 

S^omL 

ifoow. 

Uldmigkt 

ifOMI. 

IToT.  16 

-0.6758176 

-0.5686633 

-996 

-0.7369149 

-0.7414691 

+669 

-0.3197034 

-0.3916760 

+954 

17 

0.5614661 

0.6549933 

1014 

0.7469695 

0.7503868 

657 

0.3936941 

0.3955474 

948 

18 

0.5468887 

0.5396116 

1039 

0.7547614 

0.7590793 

644 

0,3974457 

0.3993190 

941 

19 

0.5399497 

0.5948395 

1060 

0.7633387- 

0.7675396 

631 

a331l669 

0.3399886 

934 

90 

0.5173814 

0.5098904 

1068 

0.7716819 

0.7757636 

618 

0.3347864 

0.3365577 

998 

91 

-0.5093597 

-0.4M7903 

-1086 

-0.7797869 

-0.7837489 

+604 

-0.3383099 

-0.3400999 

+991 

98 

0.4871896 

0.4795379*  1104 

0.7876499 

0.7914907 

600 

0.3417159 

0.3433818 

914 

93 

0.4718548 

0.4641358 

1199 

0.7959703 

0.7989889 

676 

0.3450918 

0.3466351 

907 

94 

0.4563810 

0.4485909 

1139 

0.8096443 

0.8069389 

561 

0.3489915 

0.3497810 

900 

95 

0.4407669 

0.4399078 

1156 

0.8097695 

0.8139389 

S46 

0.3513133 

0.3698185 

193 

96 

-0.4960160 

-0.4170917 

-1179 

-0.8166438 

-0.8199861 

+630 

-0.3549963 

-0.9657467 

+186 

97 

0.4091355 

0.4011478 

1189 

0.8939650 

0.8964799 

5J4 

0.3571695 

0.3585646 

179 

98 

0.3931995 

0.3850811 

1905 

0.8996309 

0.8397175 

497 

0.3599319 

0.3619713 

171 

99 

0.3770031 

0.3688966 

1991 

0.8357396 

0.8386971 

480 

0.3695896 

0.3638659 

163 

30 

0.3607616 

a3595996 

1937 

0^8415897 

0.8444179 

463 

0.3651909 

0.3663477 

155 

Dm.  1 

*0.3444104 

-0.3361953 

-1953 

-0.8471796 

-0.8498769 

+446 

-0.3675460 

-0.3687160 

+147 

9 

0.3979545 

0.3196888 

1969 

0.8595079 

0.8550794 

498 

0.3698574 

0.3709709 

139 

3 

0.3113986 

a300084e 

1984 

0.8575715 

0.8600045 

410 

0.3790544 

0.3731898 

131 

4 

0.9947477 

0l9863884 

1999 

0.8693711 

0.8646719 

391 

0^41364 

0.3751341 

199 

5 

0.9780079 

0.9696049 

1314 

a86690^7 

0.8680713 

379 

0.3761098 

0.3n0495 

114 

6 

-0.9611890 

-0.9997391 

-1398 

-0.8711710 

-0.8739036 

+353 

-0.3779531 

-0.3788346 

+105 

7 

0.9449767 

0.9357956!  1349| 

0.8751688 

0.8770668 

333 

0.3796868 

0.3805098 

96 

8 

0.9979961 

0.9187790 

1.355 

0.8788969 

0.8806506 

313 

0.3ai3035 

0.3890678 

87 

9 

0.9109450 

0.9016946 

1369 

0.8893540 

0.8839806 

993 

0.3898097 

0.3835081 

78 

10 

0.1931984 

0.1845479 

1389 

0.8855390 

0.8870991 

979 

0.3841838 

0.3848300 

69 

II 

-0.17.'i95l4  -0  1673418 

-1395 

-0.8884508 

-0.8898039 

+951 

-0.3854464 

-0.3860331 

+  60 

19 

0.1587188 

0.1500839   1408 

0.8910889 

0.8993036 

999 

0.3865900 

0..387I170 

50 

13 

0.1414355 

0.1397765   1490 

0.8934497 

0.8945968 

907 

0.3876141 

0.3880811 

41 

14 

0.194l(»6d 

0.1154971'  14.39 

0.8955343 

0.8964795 

185 

0.3885189 

0.3889951 

31 

15 

0.10t$7380 

0.0980403  1  1443 

0.8973410 

0.8981399 

163 

0.3883090 

0.3896486 

99 

16 

•0.0893344 

-0.0806914-1454 

-0.8988690 

-0.8995983 

+140 

-0.3899651 

-0.3909519 

+  19 

17 

0.0719015 

0.06:^1759   1465 

0.9001 175 

0.9006.367 

117 

0.3905070 

0.3907394 

+  9 

18 

00544448 

0.0457094 

1475 

0.9010857 

0.9014644 

93 

0.3909973 

0.3910918 

-  8! 

19 

0.0389700 

0.0989976 

1485 

0.9017797 

0  9090106 

69 

0.3919957 

0.3913999 

18 

ao 

0.0194897 

-0.0107363 

1494 

0.9091780 

0.9099749 

44 

0.3914091 

0.3914445 

98l 

91 

-^.0019886 

+0.0067590 

-1503 

-0.9093013 

-0.9099579 

+  90 

-0.3914563 

-0.3914376 

1 

-38; 

*2 

+0.0155065'  0.0949597 

1511 

0.9091496 

0.9019574 

-  5 

0.3913889 

0.3913089 

48  1 

93 

0.0399970   0.0417387 

1519 

0.9017018 

0.9013756 

30 

0.3911976 

0.39 10.^164 

58 

94 

0.0504769   0.05991 II 

1596 

0.9009789 

0.9005118 

56 

0.3908846 

0.3906893 

60, 

95 

0.0«79409   0.0766640 

1533 

0.8999743 

0.8993666 

81 

0.3904494 

0.3901861 

79 

8« 

+0.0853813 

+0.0940016 

-1539 

-0.8986887 

-0.8979408 

-107 

-0.3898999 

-0.3895679 

-90 

97 

0.1097949 

0.1114884'  1545 

0.8971997 

0.8969:)48 

133 

0.3899131 

0.3888980 

101 

9H 

0.1901735 

0.1986489 

1550 

0.8959768 

0.8949499 

160 

0.3884195 

0.3879668 

113 

99 

0.1375140 

0.1461679 

1.555 

0.8931518 

0.89198.50 

186 

0.3874908 

0.3869847 

l«3 

30 

0.1548109 

0.1634399 

1560 

0.8907489 

0.8894436 

913 

0..3864483 

0.3858890 

134 

31 

+0.1790565 

+0.1806594 

-1564 

-0.8880693 

-0.8866961 

-940 

-0.3859855 

-0.3846593 

-145 

39 

+0.1899477 

+0.1978913 

-1567 

-0.8851149 

-0.8835336 

-967 

-0.3840031 

-0.3633179 

-.66 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JANUARY. 

Day 

of 

Month. 

PEBRUAKY. 

Day 

of 

Month. 

MARCH. 

Tme  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitade. 

Latttnda. 

1.0 

276  2  17.8 

o   /    /# 

-f  1  23  11.3 

1.0 

327  32  42^3 

—3  7  9!0 

1.0 

335  52  59.3 

0  1      $1 
—3  39  65.9 

1.5 

283  30  17.0 

0  42  36.6 

1.5 

334  28  46.1 

3  36  21.7 

1.5 

342  40  34.1 

4  3  38.9 

2.0 

290  55  6.2 

+0  1  34.6 

2.0 

341  19  30.3 

4  2  3.2 

2.0 

349  24  17.2 

4  23  42.4 

2.5 

298  15  48.7 

-0  39  7.1 

2.5 

34b  4  39.0 

4  23  58.7 

2.5 

356  3  49.6 

4  39  55.8 

3.0 

305  31  35.5 

1  18  43.7 

3.0 

354  44  3.6 

4  41  58.9 

3.0 

2  38  66.7 

4  52  12.6 

3.5 

312  41  46.7 

—1  56  35.1 

3.5 

1  17  42.8 

-4  65  59.3 

3.6 

9  9  28.9 

— «  0  31.4 

4.0 

319  45  52.3 

2  32  6.4 

4.0 

7  45  42.4 

6  5  59.5 

4.0 

15  35  22.0 

5  4  53.9 

4.6 

326  43  :{2.0 

3  4  48.8 

4.5 

14  8  15.1 

6  12  2.5 

4.6 

21  f>6  37.2 

6  5  25.3 

5.0 

333  34  35.3 

3  34  19.6 

5.0 

20  25  39.0 

5  14  13.9 

5.0 

28  13  21.8 

5  2  13.7 

5.5 

.340  19  0.9 

4  '  0  21.8 

5.5 

26  38  17.5 

6  12  41.3 

5.6 

34  26  48.3 

4  66  29.0 

6.0 

346  56  55.7 

—4  22  43.9 

6.0 

32  46  38.3 

—5  7  33.9 

6.0 

40  34  14.8 

-4  46  22.6 

6.5 

353  28  33.7 

4  41  18.8 

6.5 

38  51  12.6 

4  69  1.6 

6.6 

46  39  4.1 

4  32  7.0 

7.0 

359  54  14.9 

4  56  3.3 

7.0 

44  62  34.4 

4  47  16.1 

7.0 

62  40  43.1 

4  16  66.4 

7.5 

6  14  24.3 

5  6  57.3 

7.5 

50  51  19.6 

4  32  25.8 

7.6 

68  39  42.8 

3  57  1.3 

8.0 

12  29  30.6 

5  14  3.0 

8.0 

56  48  6.2 

4  14  46.1 

8.0 

64  36  37.2 

3  36  38.6 

8.5 

18  40  5.2 

-6  17  24.7 

8.5 

62  43  29.3 

—3  64  24.8 

a5 

70  32  2.8 

—3  12  1.1 

9.0 

24  46  41.4 

5  17  8.0 

9.0 

68  38  9.9 

3  31  37.0 

9.0 

76  26  38.1 

2  46  23.0 

9.5 

30  49  53.7 

5  13  19.3 

9.5 

74  32  44.3 

3  6  34.4 

9.6 

82  21  3.1 

2  18  5a3 

10.0 

36  50  16.7 

5  6  6.2 

10.0 

80  27  49.7 

2  39  30.3 

10.0 

88  16  6B.4 

1  60  1.7 

10.5 

42  48  24.9 

4  55  36.9 

10.5 

86  24  1.0 

2  10  38.6 

10.6 

94  12  4.8 

1  19  48.4 

11.0 

48  44  52.3 

—4  41  59.9 

11.0 

92  21  61.9 

—1  40  14.6 

11.0 

100  10  2.6 

-0  48  34.0 

11.5 

54  40  11.6 

4  25  24.9 

11.5 

98  21  63.7 

1  8  34.1 

11.6 

106  10  31.2 

-0  16  35.3 

12.0 

60  34  54.2 

4  6  1.9 

12.0 

104  24  34.6 

0  36  66.1 

12.0 

112  14  a2 

4-0  16  49.8 

12.5 

66  29  29.5 

3  44  1.8 

12.5 

110  30  20.1 

-0  2  36.7 

12.6 

118  21  28.8 

0  48  21.8 

13.0 

72  24  25.2 

3  19  36.7 

13.0 

116  39  32.0 

+0  31  0.2 

13.0 

124  33  4.6 

1  20  40.0 

13.5 

78  20  7.0 

--2  52  59.6 

13.5 

122  52  2a3 

+1  4  33.2 

13.5 

130  49  22.9 

+1  62  21.8 

14.0 

84  16  58.0 

2  24  24.9 

14.0 

129  9  22.9 

1  37  38.3 

14.0 

137  10  46.8 

2  23  3.1 

14.5 

90  15  19.4 

1  54  8.1 

14.5 

135  30  26.1 

2  9  60.1 

14.5 

143  37  32.9 

2  62  ia2 

15.0 

96  15  30.1 

1  22  26.4 

15.0 

141  55  39.8 

2  40  42.2 

15.0 

160  9  61.4 

3  19  40.4 

15.5 

102  17  46.7 

0  49  38.5 

15.5 

148  25  7.5 

3  9  47.8 

15.6 

166  47  46.1 

3  44  42.2 

16.0 

108  22  23.7 

—0  16  4.3 

16.0 

154  58  43.8 

+3  36  39.7 

16.0 

163  31  9.2 

+4  6  56.2 

16.5 

114  29  33.6 

-hO  17  54.6 

16.5 

161  36  20.5 

4  0  61.6 

16.5 

170  19  61.2 

4  25  65.8 

17.0 

120  39  27.3 

0  51  55.5 

17.0 

168  17  45.8 

4  21  68.3 

17.0 

177  13  30.5 

4  41  16.2 

17.5 

126  52  13.4 

1  25  34.6 

17.5 

175  2  44.3 

4  39  36.6 

17.6 

184  11  39.4 

4  68  36.3 

18.0 

133  7  59.5 

1  58  27.4 

18.0 

181  50  58.4 

4  63  26.8 

18.0 

191  13  44.1 

4  69  34.9 

18.5 

139  26  51.8 

-h2  30  8.9 

18.5 

188  42  8.7 

+6  3  8.8 

18.6 

198  19  6.7 

4-5  2  1.6 

19.0 

145  48  55.7 

3  0  13.7 

19.0 

195  35  55.2 

5  8  32.2 

19.0 

206  27  2.2 

4  69  47.5 

19.5 

152  14  15.5 

3  28  16.7 

19.5 

202  31  57.8 

5  9  26.8 

19.6 

212  36  49.8 

4  62  60.5 

20.0 

158  42  55.3 

3  53  53.7 

20.0 

209  29  56.7 

6  5  47.7 

20.0 

219  47  45.2 

4  41  14.9 

20.5 

165  14  58.5 

4  16  41.0 

20.5 

216  29  33.6 

4  67  36.1 

20.6 

226  69  7.3 

4  26  11.1 

21.0 

171  50  28.2 

4-4  36  16.6 

21.0 

223  30  31.6 

4-4  44  63.7 

21.0 

234  10  18.6 

+4  4  56.0 

21.5 

178  29  27.3 

4  52  20.0 

21.5 

230  32  35.8 

4  27  62.8 

21.5 

241  20  45.9 

3  40  47.9 

22.0 

185  11  58.3 

5  4  32.9 

22.0 

237  35  33.1 

4  6  46.4 

22.0 

248  30  2.0 

3  13  15.3 

22.5 

191  58  3.0 

5  12  39.2 

22.5 

244  39  11.6 

3  41  62.6 

22.5 

256  37  46.3 

2  42  46.3 

23.0 

198  47  42.3 

5  16  25.8 

23.0 

251  43  20.5 

3  13  33.8 

23.0 

262  43  39.6 

2  9  62.3 

23.5 

205  40  55.9 

+5  16  42.9 

23.5 

258  47  50.0 

4-2  42  16.8 

23.6 

269  47  33.9 

4-1  35  6.8 

24.0 

212  37  41.6 

5  10  24.1 

24.0 

265  52  30.0 

2  8  27.8 

24.0 

276  49  21.3 

0  69  4.2 

24.5 

219  37  54.9 

5  0  27.0 

24.5 

272  57  9.5 

1  32  42.0 

24.5 

283  48  68.2 

4-0  22  19.3 

25.0 

226  41  28.6 

4  45  54.0 

25.0 

280  1  36.3 

0  55  32.7 

25.0 

290  46  23.3 

—0  14  33.6 

25.5 

233  48  11.7 

4  26  52.2 

25.5 

287  5  36.1 

+0  17  36.0 

25.6 

297  41  36.7 

0  51  0.9 

26.0 

240  57  49.5 

4.4  3  33.9 

26.0 

294  8  52.4 

—0  20  31.2 

26.0 

304  34  38.4 

—1  26  30.2 

26.5 

248  10  2.5 

3  36  16.8 

26.5 

301  11  6.1 

0  58  11.6 

26.6 

311  26  27.7 

2  0  31.2 

27.0 

255  24  26.5 

3  5  24.4 

27.0 

308  11  55.6 

1  34  48.9 

27.0 

318  14  2.9 

2  32  35.4 

27.5 

262  40  32.4 

2  31  25.5 

27.5 

315  10  57.3 

2  9  48.5 

27.6 

326  0  20.4 

3  2  16.8 

28.0 

269  57  46.4 

1  54  53.9 

28.0 

322  7  45.7 

2  4Z  38.0 

28.0 

331  44  14.7 

3  29  12.4 

28.5 

277  15  30.2 

1  16  27.7 

28.5 

329  1  55.0 

3  12  48.8 

28.5 

338  25  38.6 

3  53  2.5 

29.0 

284  33  2.1 

+0  36  48.3 

29.0 

335  52  59.3 

—3  39  55.9 

29.0 

346  4  22.9 

—4  13  30.6 

29.5 

291  49  37.9 

—0  3  21.0 

29.5 

342  40  34.1 

4  3  38.9 

29.5 

351  40  17.8 

4  30  24.1 

30.0 

299  4  32.1 

0.43  16.3 

30.0 

349  24  17.2 

4  23  42.4 

mo 

35a  13  12.7 

4  43  33.9 

30.5 

306  16  59.3 

1  22  14.9 

30.5 

356  3  49.6 

4  39  65.8 

30.5 

4  42  57.4 

4  62  64.8 

31.0 

313  26  16.2 

1  59  36.7 

31.0 

2  3H  56.7 

4  52  12.6 

31.0 

11  9  22.9 

4  58  25.1 

31.5 

320  31  42.3  1  —2  34  45.3 

31.5 

9  9  28.9  1—5  0  31.4  i 

31.5 

17  32  21.8 

—6  0  6.7 
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FOE  GRRENWIOH  MEAN  NOON  AND  MIDNIGHT. 

D*7 

APBIL. 

Day 

MAT. 

D«y 

JUNE. 

of 
Month. 

of 
Month. 

of 
Month. 

TnMLoiigiliid«. 

lAtitnde. 

Tnie  Longitude. 

Lotitode. 

Trno  Longitude. 

Letitode. 

LO 

23  51  4JC5 

-4^58    4:3 

1.0 

57    1  36.0 

-3'42'li:*J 

1.0 

101  14  5^4 

-^   ^3^:5 

1.5 

30    7  44.6 

4  52  25.6 

1.5 

63    0  54.1 

3  19  19.0 

1.5 

107    6  56.4 

+0  26  45.2 

2.0 

36  20    9.3 

4  43  20.4 

2.0 

68  58  17.8 

2  54  20.4 

2.0 

113    3  57.0 

0  58  56.4 

3.5 

42  29  10.1 

4  31    0.5 

2.5 

74  54    6.5 

2  27  32.1 

2.5 

119    0  20.4 

1  30  38.1 

3.0 

48  34  57.4 

4  15  39.1 

3.0 

80  48  40.6 

1  59  11.2 

3.0 

124  58  34.6 

2    1  31.2 

3.5 

54  37  46.1 

—3  57  30.3 

a5 

86  42  23.7 

—1  29  35.0 

3.5 

130  59  10.4 

+2  31  ia8 

4.0 

60  37  55.3 

3  36  49.3 

4.0 

92  35  42.2 

0  59    0.7 

4.0 

137    2  36.9 

2  59  35.6 

4.5 

66  35  4ai 

3  13  51.3 

4.5 

98  29    5.7 

—0  27  45.8 

4.5 

143    9  33.0 

3  26    7.9 

5.0 

72  31  51.6 

2  48  51.9 

5.0 

104  23    a2 

+0    3  52.2 

5.0 

149  20  26.7 

3  50  33.9 

5.5 

76  26  36.4 

2  22    6.9 

5.5 

110  18  ia3 

0  35  35.9 

5.5 

155  35  50.3 

4  12  33.6 

6.0 

84  20  36.0 

—1  53  52.0 

ao 

116  15  ia6 

4.1    7    7.3 

ao 

161  56  19.3 

+4  31  46.9 

6.5 

90  14  26.7 

1  24  23.1 

a5 

122  14  45.0 

1  38   ai 

a5 

166  22  23.2 

4  47  53.0 

7.0 

96    8  46.9 

0  53  66.1 

7.0 

128  17  lao 

2    8  19.7 

7.0 

174  54  29.9 

5    0  31.6 

7.5 

102    4  16.9 

-0  22  47.2 

7.5 

134  23  33.9 

2  37  22.6 

7.5 

181  33    3.3 

5    9  23.6 

ao 

106    1  37.9 

+0    8  46.7 

ao 

140  34  15.2 

3    4  56.4 

ao 

169  16  21.5 

5  14    9.5 

6.5 

114    1  31.9 

+0  40  28.2 

a5 

146  49  58.6 

+3  30  39.7 

a5 

195  10  3ai 

+5  14  32.6 

9.0 

120    4  40.4 

1  11  59.2 

9.0 

153  11  20.4 

3  54  iO.4 

9.0 

202    9  50.5 

5  10  lao 

9.5 

126  11  43.9 

1  43    0.2 

9.5 

159  38  52.0 

4  15    5.5 

9.5 

209  15  5a4 

5  1  ia2 

10.0 

132  23  21.3 

2  13  10.3 

10.0 

166  13    0.9 

4  33    1.2 

10.0 

216  28  43.0 

4  47  25.3 

10.5 

138  40    8.3 

2  42    7.6 

10.5 

172  54    7.6 

4  47  33.7 

10.5 

223  47  36.4 

4  28  41.2 

11.0 

145    2  36.6 

+3    9  2a7 

11.0 

179  42  25.6 

+4  58  19.8 

11.0 

231  11  59.4 

+4    5  14.5 

11.5 

151  31  12.4 

3  34  48.8 

11.5 

186  37  57.8 

5    4  57.4 

11.5 

238  41    2.0 

3  37  21.7 

12.0 

158    6  15.8 

3  57  42.0 

12.0 

193  40  37.1 

5    7    7.0 

12.0 

246  13  44.4 

3    5  27.7 

12.5 

164  47  58.6 

4  17  42.1 

12.5 

200  50    4.6 

5    4  32.9 

12.5 

253  49    0.4 

2  30    5.5 

13.0 

171  36  24.2 

4  34  22.7 

13.0 

208    5  50.1 

4  57    4.3 

13.0 

261  25  37.2 

1  51  55.5 

13,5 

178  31  24.7 

-H  47  ia5 

13.5 

215  27  10.4 

+4  44  36.6 

ia5 

269    2  20.5 

+1  11  43.7 

14.0 

185  32  42.5 

4  56    6.8 

14.0 

222  53  12.3 

4  27  ia6 

14.0 

276  37  56.6 

+0  30  19.7 

14.5 

192  39  49.4 

6    0  27.9 

14.5 

230  22  53.4 

4   5   a3 

14.5 

284  11  15.2 

-0  11  26.5 

IS.0 

199  52    6.6 

5    0    6.8 

15.0 

237  55    4.5 

3  38  34.7 

15.0 

291  41  11.9 

0  52  41.4 

15.5 

207    8  46.3 

4  54  54.3 

15.5 

245  28  32.7 

3    8    6.9 

15.5 

299    6  50.5 

1  32  40.6 

16.0 

214  28  53.2 

+4  44  48.3 

lao 

253    2    4.6 

+2  34  las 

lao 

306  27  24.1 

—2  10  40.5 

16.5 

2^1  51  27.0 

4  29  53.9 

16.5 

260  34  29.1 

1  57  49.9 

16.5 

'   313  42  lai 

2  46    4.3 

17.0 

229  15  24.9 

4  10  24.0 

17.0 

268    4  40.5 

1  19  26.6 

17.0 

320  51    0.1 

3  18  21.5 

17.5 

236  39  44.6 

3  46  38.7 

17.5 

275  31  40.7 

0  39  55.1 

17.5 

327  53  20.1 

3  47    a3 

l&O 

244    3  26.7 

3  19    4.7 

lao 

282  54  40.8 

+0    0    1.9 

16.0 

334  49    9.3 

4  12    7.3 

ia5 

251  25  36.9 

+2  48  14.4 

ia5 

290  13    1.6 

—0  39  28.3 

ia5 

341  38  29.0 

-4  33    7.0 

19.0 

258  45  28.2 

2  14  43.9 

19.0 

297  26  14.5 

1  17  54.2 

19.0 

348  21  27.9 

4  50    0.9 

19.5 

266    2  21.8 

1  39  12.0 

19.5 

304  34    0.6 

1  54  38.9 

19.5 

354  58  20.4 

5    2  46.7 

20.0 

273  15  47.5 

'     1    2  18.7 

20.0 

311  36    9.7 

2  29  10.3 

20.0 

129  25.3 

5  11  25.7 

20.5 

260  25  23.9 

•f  0  24  43.6 

20.5 

318  32  39.8 

3    1    1.4 

20.5 

7  55  ai 

5  16    2.0 

21.0 

287  30  57.3 

—0  12  54.8 

21.0 

325  23  35.2 

—3  29  50.1 

21.0 

14  15  44.6 

-*  16  42.1 

21.5 

294  32  21.2 

0  50    0.4 

21.5 

332    9    5.5 

3  55  19.2 

21.5 

20  31  60.3 

5  13  34.3 

22.0 

301  29  34.8 

1  25  59.6 

22,0 

338  49  24.0 

4  17  15.5 

22.0 

26  43  49.4 

5    6  48.2 

22.5 

306  22  41.9 

2    0  21.8 

22.5 

345  24  47.0 

4  35  29.9 

22.5 

32  52    a9 

4  56  34.4 

23.0 

315  U  49.6 

2  32  40.0 

23.0 

351  55  32.3 

4  49  56.5 

23.0 

36  57  ia9 

4  43    4.7 

23.5 

321  57    6.8 

—3    2  30.3 

23.5 

358  21  58.6 

—5    032,6 

23.5 

44  59  36.8 

-4  26  31.7 

24.0 

328  38  43.4 

3  29  32.2 

24.0 

4  44  24.8 

5    7  17.8 

24.0 

50  59  36.6 

4   7   a8 

24.5 

335  16  49.6 

3  53  28.3 

24.5 

11    3    9.4 

5  10  14.3 

24.5 

5^  57  39.5 

3  45  10.0 

25.0 

341  51  34.8 

4  14    4.6 

25.0 

17  18  30.3 

5    9  26.2 

25.0 

62  54    7.9 

3  20  50.2 

25.5 

346  23    7.6 

4  31  10.3 

25.5 

23  30  44.5 

5    4  59.6 

25.5 

68  49  23.5 

2  54  20.0 

26.0 

354  51  35.5 

—4  44  37.3 

2ao 

29  40    7.6 

-4  67    2.4 

26.0 

74  43  46.8 

—2  26  lao 

965 

1  17    3.6 

4  54  20.6 

26.5 

35  46  54.7 

4  45  44.0 

26.5 

80  37  3a9 

1  56  25.0 

27.0 

7  39  36.6 

5   0  ia2 

27.0 

41  51  19.9 

4  31  15.1 

27.0 

86  31  12.2 

1  25  25.0 

27.5 

13  59  18.1 

5    2  30.7 

27.5 

47  53  36.3 

4  13  4ai 

27.6 

92  24  50.4 

0  53  29.4 

2ao 

20  16  10.8 

5    1    1.3 

28.0 

53  53  56.9 

3  53  36.5 

28.0 

98  18  48.6 

— 0  20  56.9 

2&5 

26  30  17.4 

4  55  55.7 

2a5 

59  52  34.4 

—3  30  55.1 

2a5 

104  13  24.3 

+0  11  52.9 

29.0 

32  41  40.6 

—4  47  21.9 

29.0 

65  49  42.0 

3    5  59.5 

29.0 

110    8  54.1 

-fO  44  40.3 

99A 

38  50  24.2 

4  35  30.0 

29.5 

71  45  33.1 

2  39    6.4 

29.5 

116    5  35.4 

1  17    5.2 

90.0 

44  56  33.4 

4  20  31.8 

30.0 

77  40  22.1 

2  10  32.9 

30.0 

122    3  45.8 

1  48  47.6 

30.5 

51    0  15.0 

4    2  40.7 

30.6 

83  34  24.8 

1  40  36.8 

30.5 

126    3  43.7 

2  19  27.4 

31.0 

57    1  38.0 

3  42  11.2 

31.0 

89  27  58.0 

1    9  36.3 

31.0 

134    5  4a2 

2  46  44.4 

3L5 

63    0  54.1 

—3  19  19.0 

31.5 

95  21  20.4 

—0  37  50.0 

31.5 

140  10  19.2 

+Z  16  ia8j 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

^7 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

of 
Month. 

SEPTEMBER.' 

Troe  Longitode. 

Latitude. 

True  Longitade. 

Latitude. 

True  Longitade. 

Latitude. 

1.0 

134*    ^48'2 

+2  48  44^4 

1.0 

18118    4^0 

-fs"    8  13.'l 

LO 

232    7  16''7 

+3*  47  50.8 

1.5 

140  10  19.2 

3  16  18.8 

1.5 

187  49  38.0 

5  12  41.1 

L5 

239    3  4a3 

3  21  30.1 

2.0 

146  17  37.6 

3  41  50.9 

2.0 

194  25    2.3 

5  13    5.4 

2.0 

246    2  39.2 

2  52    0.1 

2.5 

152  28    5.1 

4    5    1.5 

2.5 

201    4  25.0 

6   9  ia5 

2.5 

253    3  45.5 

2  19  44.8 

3.0 

158  42    4.1 

4  25  31.8 

3.0 

207  47  53.5 

5    1  15.7 

3.0 

260    7    2.5 

1  45  11.5 

3.5 

164  59  57.2 

+4  43    3.2 

3.5 

214  35  34.4 

+4  48  55.9 

3.5 

267  12  23.9 

-f  1    8  51.1 

4.0 

171  22    7.2 

4  57  18.2 

4.0 

221  27  32.5 

4  32  21.3 

4.0 

274  19  40.6 

-f  0  31  17.4 

4.5 

177  48  56.4 

5    8    0.0 

4.5 

228  23  50.2 

4  11  38.2 

4.5 

281  28  40.4 

—0    6  53.6 

5.0 

184  20  46.1 

6  14  52.7 

5.0 

235  24  26.9 

3  46  57.4 

5.0 

288  39    6.7 

0  45    4.1 

5.5 

190  57  55.3 

5  17  42.0 

5.5 

242  29  lai 

3  18  34.5 

5.5 

295  50  38.2 

1  22  35.1 

6.0 

197  40  40.4 

+5  16  15.7 

6.0 

249  38  14.5 

+2  46  50.1 

6.0 

303    2  48.8 

—1  58  47.8 

6.5 

204  29  14.1 

5  10  23.8 

6.5 

256  51    1.2 

2  12  10.3 

6.5 

310  15    7.4 

2  33    4.7 

7.0 

211  23  44.2 

4  59  59.6 

7.0 

264    7  17.1 

1  35    6.4 

7.0 

317  26  58.3 

3    4  50.1 

7.5 

218  24  12.5 

4  45    0.3 

7.5 

271  26  34.2 

0  56  14.5 

7.5 

324  37  42.4 

3  33  32.0 

ao 

225  30  34.0 

4  25  28.0 

ao 

278  48  17.9 

+0  16  15.0 

ao 

331  46  36.2 

3  58  42.7 

8.5 

232  42  35.3 

+4    1  30.5 

a5 

286  11  46.9 

—0  24    8.7 

a5 

338  63    3.5 

—4  19  59.9 

9.0 

239  59  54.7 

3  33  22.0 

9.0 

293  36  13.8 

1    4  11.2 

9.0 

345  56  16.8 

4  37    6.9 

9.5 

247  22    1.2 

3    1  23.7 

9.5 

301    0  46.4 

1  43    6.7 

9.5 

352  55|39.4 

4  49  53.2 

10.0 

254  48  14.5 

2  26    3.9 

10.0 

308  24  29.5 

2  20  11.3 

10.0 

359  50  36.7 

4  58  14.3 

10.5 

262  17  45.9 

1  47  58.0 

10.5 

315  46  26.2 

2  54  44.1 

10i5 

6  40  39.9 

5    2  11.4 

11.0 

269  49  39.3 

+1    7  47.5 

ll.O 

323    5  40.5 

—3  26    a8 

11.0 

13  25  26.8 

—5    1  50.6 

11.5 

277  22  52.3 

-f  0  26  18.8 

11.5 

330  21  19.2 

3  53  55.3 

11.5 

20    4  42.6 

4  57  22.3 

12.0 

284  56  18.7 

—0  15  38.5 

12.0 

337  32  33.7 

4  17  40.1 

12.0 

26  38  20.3 

4  49    0.4 

12.5 

292  28  50.6 

0  57  13.8 

12.5 

344  38  42.3 

4  37    6.8 

12.5 

33    6  20.8 

4  37    1.1 

13.0 

299  59  21.1 

1  37  37.3 

13.0 

351  39  11.3 

4  52    6.1 

13.0 

39  28  52.4 

4  21  42.5 

13.5 

307  26  46.1 

—2  16    2.8 

13.5 

358  33  35.5 

—5    2  34.9 

13.5 

45  46  10.2 

—4    3  23.7 

14.0 

314  50    7.6 

2  51  49.1 

14.0 

5  21  39.3 

5    8  35.6 

14.0 

51  58  35.5 

3  42  24.1 

14.5 

322    8  34.5 

3  24  20.9 

14.5 

12    3  16.2 

5  10  15.8 

14.5 

58    6  35.0 

3  19    3.3 

15.0 

329  21  24.9 

3  53  10.4 

15.0 

18  38  28.6 

5    7  46.3 

15.0 

64  10  39.7 

2  53  40.3 

15.5 

336  28    6.4 

4  17  57.1 

15.5 

25    7  26.7 

5    1  20.9 

15.5 

70  11  24.4 

2  26  33.8 

16.0 

343  28  16.7 

—4  38  27.5 

16.0 

31  30  28.2 

—4  51  15.1 

16.0 

76    9  26.8 

—1  58    1.9 

16.5 

350  21  43.6 

4  54  34.5 

16.5 

37  47  56.6 

4  37  45.5 

1(>.5 

82    5  26.2 

1  28  22.2 

17.0 

357    8  23.9 

5    6  16.9 

17.0 

44    0  20.5 

4  21    9.6 

17.0 

88    0    3.6 

0  57  51.9 

17.5 

3  48  23.3 

5  13  .37.8 

17.5 

50    8  12.3 

4    1  44.7 

17.5 

93  54    0.5 

-0  26  48.0 

18.0 

10  21  54.5 

5  16  44.2 

lao 

56  12    7.4 

3  39  4a2 

lao 

99  47  5a3 

-f  0    4  32.8 

18.5 

16  49  16.8 

—5  15  45.8 

ia5 

62  12  43.3 

—3  15  37.3 

ia5 

105  42  38.1 

-fO  35  53.3 

19.0 

23  10  54.5 

5  10  54.4 

19.0 

68  10  38.5 

2  49  28.9 

10.0 

111  38  39.4 

1    6  56.3 

19.5 

29  27  15.4 

5    2  23.2 

19.5 

74    6  32.1 

2  21  39.0 

19.5 

117  36  39.9 

1  37  24.0 

20.0 

35  38  50.7 

4  50  26.0 

20.0 

80    1    3.0 

1  52  26.1 

20.0 

123  37  15.0 

2    6  57.8 

20.5 

41  46  13.3 

4  35  17.6 

20.5 

85  54  49.4 

1  22    4.9 

20.5 

129  40  56.9 

2  35  las 

21.0 

47  49  57.1 

—4  17  12.8 

21.0 

91  48  28.2 

—0  50  52.8 

21.0 

135  48  14.1 

+3    2    7.1 

21.5 

53  50  36.2 

3  56  26.7 

2L5 

97  42  34.4 

-^  19    7.2 

21.5 

141  59  30.8 

3  27    2.2 

22.0 

59  48  44.7 

3  33  14.6 

22.0 

103  37  41.3 

-fO  12  54.4 

22.0 

148  15    6.4 

3  49  43.3 

22.5 

65  44  56.0 

3    7  52.2 

22.5 

109  34  19.3 

0  44  5.3.7 

22.5 

i:>4  35  14.6 

4    9  49.6 

23.0 

71  39  42.4 

2  40  35.4 

23.0 

115  32  56.1 

1  16  31.6 

23.0 

161    0    3.5 

4  27    0.3 

23.5 

77  33  34.5 

—2  11  40.4 

23.5 

121  33  56.4 

-f  1  47  28.4 

23.5 

167  29  35.3 

-H  40  55.8 

24.0 

83  27    1.3 

1  41  23.7 

24.0 

127  37  41.4 

2  17  2:i.H 

24.0 

174    3  46.0 

-f  4  51  17.9 

24.5 

89  20  29.8 

1  10    2.8 

24.5 

UA  44  28.5 

2  45  5G.9 

24.5 

180  42  25.7 

4  57  50.5 

25.0 

95  14  25.4 

0  37  55.5 

25.0 

139  54  31.7 

3  12  4G.4 

25.0 

187  25  19.3 

5    0  20.6 

25.5 

101    9  11.1 

— 0    5  20.4 

25.5 

146    8    1.3 

3  37  30.9 

25.5 

194  12    6.7 

4  58  38.6 

26.0 

107    5    7.9 

-fO  27  23.4 

26.0 

152  25    3.8 

-f  3  59  49.4 

26.0 

201    2  24.3 

4-4  52  39.1 

26.5 

113    2  34.8 

0  59  56.0 

26.5 

15«  45  42.1 

4  19  21.7 

26.5 

207  55  45.8 

4  42  21.6 

27.0 

119    1  48.9 

1  31  57.0 

27.0 

165    9  56.1 

4  35  4a2 

27.0 

214  51  43.6 

4  27  50.3 

27.5 

125    3    5.6 

2    3    5.8 

27.5 

171  37  42.8 

4  48  51.6 

27.5 

221  49  49.9 

4    9  14.4 

28.0 

131    6  38.0 

2  33    1.4 

28.0 

178    8  56.8 

4  58  16.3 

2rt.O 

228  49  3a2 

3  46  4a3 

28.5 

137  12  40.1 

3    1  22.7 

28.5 

184  43  31.0 

5    3  49.3 

'2.i.5 

235  50  43.9 

3  20  50.8 

29.0 

143  21  21.2 

4-3  27  48.9 

29.0 

191  21  17.0 

-f5    5  20.5 

20.0 

242  52  45.3 

4-2  51  44.9 

29.5 

149  32  51.9 

3  51  59.7 

29.5 

198    2    6.1 

5    2  43.1 

21).5 

249  55  24.0 

2  19  57  5 

30.0 

155  47  21.6 

4  13  35.4 

30.0 

204  45  49.6 

4  55  54.1 

:tt).0 

256  58  25.1 

1  45  5a2 

30.5 

162    4  59.1 

4  32  17.3 

30.5 

211  32  19.1 

4  44  53.9 

30.5 

264    1  36.8 

1  10  19.2 

31.0 

168  25  53.0 

4  47  47.9 

31.0 

218  21  27.4 

4  29  46.9 

31.0 

271    4  50.2 

4-0  33  34.3 

31.5 

174  50  11.8  1  +4  59  51.2 

31.5 

225  13    a3     +4  10  41.81 

SL.'S 

278    7  58.3    -0    3  41.7 1| 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 
Montli. 

OCTOBEB. 

Daj 

of 

Month. 

NOYEMBEB. 

of 
Month. 

DECEMBER. 

TraoLongttado. 

Lfttitode. 

Trao  Longitude. 

True  Longitude. 

Letitade. 

1.0 

27f    4  50.3 

-hO  33  34.3 

1.0 

O        /         // 

324    2  47.7 

o      t      r 

—3  53    3.9 

1.0 

133'l0:i 

—5  14  U.7 

1.5 

278    7  58.3 

-0    3  41.7 

1.5 

330  55    9.9 

4  15  14.5 

1.5 

8    6  33.3 

5  13  45.9 

2.0 

385  10  55.5 

0  40  53.3 

3.0 

337  44  51.0 

4  33  37.9 

2.0 

14  35  57.8 

5    8  45.7 

3.5 

292  13  36.3 

1  17  35.6 

3.5 

344  31  48.9 

4  48    2.2 

2.5 

31    1  39.0 

4  59  54.4 

3.0 

399  15  54.5 

3  53  44.0 

3.0 

351  16    0.7 

4  58  20.0 

3.0 

27  33  48.0 

4  47  24.6 

3.5 

306  17  43.4 

—3  36  15.6 

3.5 

357  57  33.4 

—5    4  27.8 

3.5 

33  43  36.6 

—4  31  30.4 

4.0 

313  18  50.1 

3  57  29.3 

4.0 

4  35  49.3 

5    6  25.8 

4.0 

39  58  16.5 

4  13  27.7 

4.5 

330  19    4.9 

3  25  56.5 

4.5 

11  11  15.5 

5    4  17.7 

4.5 

46  10  58.5 

3  50  33.7 

5.0 

327  18  10.8 

3  51  11.9 

5.0 

17  43  34.9 

4  58  10.5 

5.0 

52  20  53.3 

3  26    6.9 

5.5 

334  15  48.9 

4  12  53.8 

5.5 

34  13  41.4 

4  48  14.5 

5.5 

58  28  1L6 

2  59  26.4 

6.0 

341  11  37.8 

—4  30  44.5 

6.0 

30  38  39.8 

—4  34  43.6 

6.0 

64  33    4.1 

—2  30  52.3 

6.5 

348    5  13.9 

4  44  31.0 

6.5 

37    0  56.3 

4  17  50.3 

6.5 

70  35  41.9 

2    0  45.3 

7.0 

354  56  12.6 

4  54    5.1 

7.0 

43  19  5a3 

3  57  54.9 

7.0 

76  36  16.9 

1  29  3a3 

7.5 

1  44    9.3 

4  59  23.1 

7.5 

49  35  36.1 

3  35  15.6 

7.5 

82  35    1.5 

0  57  16.1 

ao 

8  28  40.2 

5    0  36.4 

8.0 

55  47  53.4 

3  10  13.4 

ao 

88  32    9.6 

—0  34  35.4 

a5 

15    9  23.7 

—4  57  30.7 

a5 

61  56  53.3 

—2  43    6.3 

a5 

94  27  56.6 

+0    8  15.1 

9.0 

21  46    1.8 

4  50  15.7 

9.0 

68    3  4a0 

2  14  ia5 

9.0 

100  22  39.0 

0  40  55.5 

9.5 

28  18  20.5 

4  39  34.4 

9.5 

74    5  49.2 

1  44  10.4 

9.5 

106  16  35.8 

1  13    6.3 

10.0 

34  46  10.7 

4  35    3.8 

10.0 

80    6  13.1 

1  13    3.6 

10.0 

112  10    7.3 

1  44  38.5 

10.5 

41    9  2&9 

4    7  38.9 

10.5 

86    4  19.5 

0  41  15.8 

10.5 

118    3  35.9 

3  14  44.1 

11.0 

47  28  17.1 

—3  47    3.3 

11.0 

93    0  31.3 

—0    9    9.7 

11.0 

123  57  36.2 

+8  43  3a0 

11.5 

53  42  43.1 

3  34    3.5 

11.5 

97  55  14.8 

+0  23  56.7 

11.5 

129  52    4.8 

3  10  47.1 

12.0 

59  53    0.1 

2  58  53.1 

13.0 

103  48  58.9 

0  54  44.9 

12.0 

135  47  59.9 

3  36    1.3 

13.5 

65  59  26.5 

2  31  51.8 

13.5 

109  43  15.6 

1  35  57.0 

12.5 

141  45  42.0 

3  59    3.6 

13.0 

72    2  25.6 

2    3  20.0 

13.0 

115  35  39.1 

1  56  ia3 

13.0 

147  45  42.6 

4  19  35.9 

13.5 

78    2  25.1 

—1  33  37.5 

13.5 

131  29  45.6 

+3  35  35.3 

13.5 

153  48  34.7 

+4  37  36.4 

14.0 

83  59  56.3 

1    3    3.3 

14.0 

127  25  12.8 

3  53    7.9 

14.0 

159  54  52.1 

4  53  19.3 

14.5 

89  55  33.7 

0  31  55.8 

14.5 

133  22  39.5 

3  19    7.4 

14.5 

166    5    8.9 

5    4    0.3 

15.0 

95  49  54.6 

—0    0  33.9 

15.0 

139  22  45.1 

3  43    7.5 

15.0 

172  19  5a6 

5  13  15.4 

15.5 

101  43  38.0 

-fO  30  48.3 

15.5 

145  26    9.0 

4    4  51.4 

15.5 

178  39  53.6 

5  16  51.3 

16.0 

107  37  24.7 

-fl    1  50.5 

16.0 

151  33  29.6 

+4  34    3.3 

16.0 

185    5  24.4 

+5  17  35.3 

16.5 

113  31  56.3 

1  33  17.0 

16.5 

157  45  23.8 

4  40  33.6 

16.5 

191  36  5a2 

5  14  16.3 

17.0 

119  27  54.6 

3    1  51.0 

17.0 

164    2  36.1 

4  53  35.4 

17.0 

198  14  58.1 

5    6  44.8 

17.5 

135  26    0.9 

3  30  15.3 

17.5 

170  35    7.3 

5    3  33.3 

17.5 

204  59  4L7 

4  54  53.8 

lao 

131  36  55.7 

3  57  13.1 

lao 

176  53  53.3 

5    9  89.7 

18.0 

211  51  19.4 

4  38  39.8 

ia5 

137  31  17.4 

+3  33  33.5 

ia5 

183  39    4.4 

+5  11  38.9 

ia5 

218  49  53.9 

+4  18    3.9 

19.0 

'  143  39  41.9 

3  45  30.7 

19.0 

190  10  53.8 

5    9  37.0 

19.0 

225  55  ia4 

3  53  13.6 

19.5 

149  53  41.5 

4    6  14.6 

19.5 

196  59  26.3 

5    3  13.9 

19.5 

233    7  15.7 

3  84  17.8 

30.0 

156  10  44.3 

4  34  15.4 

30.0 

303  54  37.5 

4  52  ia8 

20.0 

240  25  ia2 

2  51  3a8 

30.51 

163  34  13.5 

4  39  13.6 

30.5 

310  56  13.3 

4  36  51.8 

20.5 

247  48  47.1 

2  15  44.1 

31.0 

169    3  33.6 

+4  50  50.0 

31.0 

318    3  49.3 

+4  16  54.8 

21.0 

255  16  53.4 

+1  37    7.5 

31.5' 

175  38  33.6 

4  58  46.1 

31.5 

335  16  51.7 

3  52  37.3 

21.5 

262  48  3a8 

0  56  30.4 

23.0 

183  19  16.7 

5    3  45.6 

22.0 

333  34  37.1 

3  24  16.0 

38.0 

270  22  58.2 

+0  14  39.4 

33.5 

189    5  54.7 

5    3  34.3 

33.5 

339  56  14.7 

2  52  14.8 

33.5 

277  58  40.5 

-0  27  35.0 

33.0! 

195  58    3.3 

4  58    1.7 

33.0 

347  SO  47.5 

2  17    4.9 

33.0 

285  34  32.8 

1    9  20.9 

33.5 

303  55  15.6 

-H49    1.8 

33.5 

354  47  14.8 

+1  39  23.9 

33.5 

293    9  81.9 

—1  49  47.3 

34.0 

809  57    3.8 

4  35  33.9 

34.0 

363  14  34.6 

0  59  54.2 

34.0 

300  41  58.5 

2  88    6.1 

34.5 

317    3  49.5 

4  17  43.0 

34.5 

369  41  45.9 

+0  19  21.3 

34.5 

308  11  lao 

3    3  34.4 

35.0 

334  11  50.5 

3  55  40.5 

35.0 

877    7  50.8 

—0  31  27.6 

35.0 

315  36  25.7 

3  as  35.9 

8&5 

331  33  31.5 

3  29  44.3 

35.5 

884  31  56.8 

1    1  45.5 

35.5 

323  56  33.8 

4    3  41.5 

36.0 

338  36  36.3 

4-3    0  17.9 

36.0 

391  53  17.6 

—1  40  47.9 

36.0 

330  11    3.3 

—4  27  30.1 

36.5 

345  50  49.3 

3  27  50.7 

36.5 

399  11  14.6 

3  17  54.1 

36.5 

337  19  30.4 

4  46  47.9 

27.0 

353    5  17.3 

1  52  56.5 

37.0 

306  85  17.0 

3  52  27.8 

27.0 

344  31  38.4 

5    1  27.7 

27.5 

360  19  31.0 

1  16  12.0 

87.5 

313  35    1.8 

3  23  58.1 

27.5 

351  17  30.4 

5  11  2a8 

3ao 

367  33  36.5 

-f  0  38  16.2 

28.0 

320  40  13.2 

3  51  59.9 

8ao 

358    6  37.7 

5  16  55.3 

38.5 

374  44    5.0 

—0    0  10.9 

3a5 

327  40  43.6 

4  16  13.5 

3a5 

4  49  39.5 

5  17  55.3 

89.0 

381  53  53.4 

—0  38  30.0 

29.0 

334  36  36.5 

-4  36  24.9 

89.0 

11  86  40.1 

—5  14  39.6 

39.5 

389    1  34.3 

1  16    2.9 

29.5 

341  27  36.5 

4  52  24.8 

39.5 

17  67  5a8 

5    7  21.8 

30.0 

396    6  54.9 

1  52  13.7 

30.0 

348  13  47.9 

5   4   ai 

30.0 

84  23  58.3 

4  56. 17.3 

30.5 

303    9  46.9 

2  36  39.3 

30.5 

354  55  39.1 

5  11  33.9 

30.5 

30  45    3.4 

4  41  42.1 

31.0 

310  10    4.8 

3  58  19.5 

31.0 

1  33  10.1 

5  14  44.7 

31.0 

37     1  40.6 

4  33  53.7 

3L5 

317    7  45.6—3  27  18.31 

31.5 

8    6  33.3    —5  13  45.9 1 

31.5 

43  14  16.7     —4    3    9.8 1| 
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FOR  GREENWICH  MEAN  NOON. 

ApPAnnt 
ObUquity 

Xqnation  of  XqainoiM 

PTWMMkm 
of 

The  Ban's 

ASOWHilllg 

Date. 

of  ^e 
BoUpUo. 

BqainoxM 
in 

(Hanbbn.) 

InLongltiid.. 

InB.  A. 

Longltod.. 

AbtcntiDii. 

Hor.Pw. 

Nodfc 

Jan. 

0 

Of// 

23  27    9.29 

-  15^77 

-o!964 

oioo 

-20"80 

9100 

111  53!8 

10 

9.46 

15.45 

0.945 

1.38 

20.79 

9.00 

111  22.1 

20 

9.67 

15.24 

0.932 

2.75 

20.77 

6.99 

110  50.3 

30 

9.92 

15.16 

0.927 

4.13 

20.74 

8.98 

110  18.5 

Feb. 

9 

10.18 

15.22 

0.931 

5.50 

20.71 

8.96 

109  46.7 

19 

23  27  10.42 

-  15.43 

-0.944 

6.88 

-20.67 

8.94 

109  15.0 

March    1  1 

10.62 

15.77 

0.964 

8.26 

20.63 

8.92 

108  43.2 

11 

.      10.78 

16.20 

0.991 

9.63 

20.57 

8.90 

108  11.4 

21 

10.87 

16.67 

1.020 

11.01 

20.51 

8.87 

107  39.6 

31 

10.90 

17.13 

1.047 

12.38 

20.45 

8.85 

107    7.9 

April 

10 

23  27  10.87 

-  17.53 

-1.072 

13.76 

-  20.39 

6.82 

106  36.1 

20 

10.79 

17.83 

1.090 

15.14 

20.34 

8.80 

106    4.3 

SO 

10.69 

16.01 

1.101 

16.51 

20.29 

8.78 

105  32.6 

May 

10 

10.58 

16.05 

1.104 

17.89 

20.24 

8.76 

105    0.8 

J 

20 

10.49 

17.95 

1.098 

19.26 

20.19 

8.74 

104  29.0 

30 

23  27  10.43 

-  17.72 

-  1.084 

20.64 

-20.16 

8.72 

103  57.2 

June 

9 

10.40 

17.40 

1.064 

22.02 

20.13 

8.71 

103  25.5 

19 

10.43 

17.04 

1.042 

23.39 

20.11 

8.71 

102  53.7 

29 

10.52 

16.67 

1.020 

24.77 

20.11 

8.70 

102  21.9 

July 

9 

10.67 

16.33 

0.999 

26.14 

20.10 

8.70 

101  50.2 

19 

23  27  10.86 

-16.06 

-0.982 

27.52 

-  20.12 

8.71 

101  18.4 

29 

11.09 

15.91 

0.973 

28.90 

20.14 

8.72 

100  46.6 

Aug. 

8 

11.34 

15.88 

0.971 

30.27 

20.17 

8.73 

100  14.8 

18 

11.60 

1599 

0.978 

31.65 

20.20 

8.75 

99  43.1 

28 

11.83 

16.22 

0.992 

33.02 

20.24 

8.77 

99  11.3 

Sept. 

7 

23  27  12.01 

-  16.56 

-  1.013 

34.40 

-20.29 

8.79 

98  39.5 

17 

12.14 

16.97 

1.038 

35.78 

20.35 

8.81 

98    7.8 

27 

12.21 

17.42 

1.065 

37.15 

20.41 

8.84 

97  36.0 

Oct. 

7 

12.22 

17.84 

1.091 

38.53 

20.47 

8.87 

97    4.2 

17 

12.18 

18.19 

1.112 

39.90 

20.53 

8.88 

96  32.4 

27 

23  27  12.10 

-  18.48 

-  1.127 

41.28 

-20.59 

8.91 

96    0.7 

Nov. 

6 

11.99 

16.52 

1.133 

42.66 

20.64 

8.93 

95  28.9 

16 

11.87 

18.45 

1.128 

44.03 

20.69 

8.95 

94  57.1 

26 

11.78 

18.25 

1.116 

45.41 

20.73 

8.97 

94  25.3 

Dec. 

6 

11.74 

17.94 

1.097 

46.78 

20.76 

8.98 

93  53.6 

16 

23  27  11.76 

-  17.55 

-  1.073 

48.16 

-  20.78 

8.99 

93  21.8 

26 

11.83 

17.12 

1.046 

49.54 

20.79 

9.00 

92  50.0 

36 

23  27  11.96 

-  16.69 

—  1.021 

50.91 

-  20.79 

9.00 

92  18  3 

Mean  ObU 

quity,  1889.0,    23°27'I3".17 

(Hansen). 

Mean 

ObU 

quity,  1889.0,    83°27'ia".87 

(Petkrs). 

OtilTlIotioB 

for  1889       

.    .    50",a( 

313         log  1.70123 
)76         log  9.13863 

in  a  Solar  Day     .... 

.  .    o".i; 

«f  Q 

-.y.177 

Proceenon 

in  a  Sidereal  Day     .    .    . 

.    .      0".l! 

373         log  9.13744 

Sun's 

Meai 

I  Equatorial  Horizontal  Para 

flax.      8".& 

18           log  0.94685 
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280         FORMULA  FOR  STAR-REDUCTIONS,  1889. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BE8SEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION. 
r,  the  time,  reckoned  in  uniti  of  one  jear,  from  the  beginning  of  the  Beetelian  fictitious  jear, 
(1888,  December  30<i.438  »=  1889,  Janaary  0^.0— 0^.562,  Washington  mean  time), 
ao9  <^o»  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fiotitioos  jear, 
a,  d,    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
u,  /<',  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
{I,  the  longitude  of  the  moon's  ascending  node, 
u,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r%  the  longitude  of  the  moon's  perigee, 
d ,  the  moon's  mean  longitude. 

BES8ELIAN  STAB-NVMBEBS. 

A^  r  —  0.34249  sita  ^  —  0.00011  sin  (3  0  —  F) 

+  0.00410  sin  2  Q  —  0.00005  sin  2  (0  —  ft) 

~  0.02521  sin  2  0  +  0.00010  sin  2  (0  —  r  ) 

+  0.00293  sin  (0  +  820  3')  +  0.00009  sin  (2  I^  »  ft  ) 

+  0.00025  sin  (2  0  —  ft)  +  0.00005  cos  F' 

—  0i)0405  sin  2  {  +  0.00004  sin  2  F' 
+  0.00135  sin  (([  -  F') 

J9  8  —  9!2239  cos  ft  —  d!0027  cos  (3  0  —  F) 

+  0.0895  cos  2  ft  +  0.0067  cos  (2  0  —  ft) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  F'  —  ft) 

—  0.0092  cos  (0  +  2810  W)  —  0.0023  sin  F' 

—  0.0886  cos  2  ([  +  0.0008  cos  2  F' 

C  ss  —  20.4451  cos  a  cos  0 

D  »  —  20.4451  sin  0 

£  B  .    0.0461  sin  ft  +  0".0014  sin  2  ft  ~  0'^0033  sin  2  0 

Bk88KL*8  StaT'CanMtanU. 
a  ss  3*.07251  +  1*'33687  sin  Oo  tan  do  ==  precession  in  right  ascension 
b  ^  'ff  eo§  do  Uin  do 

e  as  ^OOSOoMe  do 

d  ^  -fi  Bin  a^  9ec  So 

a'  tsx  20''.0531  cos  Oo  ^  precession  in  declination 

b'  ess  —  sin  Oo 

ef  as  tan  q  cos  do  —  sin  Oo  sin  do 

d'  tsx  cos  Oo  sin  do 

Reduction  to  Apparent  Pontion. 
a^  a^+  r/i   +  Aa  +  Bb   +  Ce   +  Dd  +  E  (in  time) 

d  —  do  +  r/i'  +  Aaf  +  Bb'  +  Cd  +  Dd'  (in  arc) 

INDEPENDENT  STAB-NUMBEBS. 
f  =  46".0876  A  +  E  (in  arc)  «  3-.0725    A  +  ^  E  {in  time) 
g  Bin  O  =s  B  A  sin  H  s  C  '  sb  Ctmn 

g  comQ^  20".0531  a  h  cob  H  =^  D  »—      tan« 

Reduction  to  Apparent  Position, 
a=sao+/+r;<  +  i^^sin(0  +  ao)  tan  do+  j^  Asin  (£r+ao)««odo  (in  time) 

d  ■»  do  +  r /*'  +  ^  COS  (O  +  Oo)  +  *  cos  (fT+Oo)  sin  do  +  »  cos  do  (in  arc) 

NoTBS. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bksbkl'b  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  BcBselian  star-numbers  are  more  oonTenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue^  a,  ^,  e,  d,  a^  b'f  e',  df^ 
must  be  changed  to  e,  d,  a,  6,  —  e',  — d^^  — a',  — b\  respectively. 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

SoUrD»7. 
CaU-Himr.) 

JjogA. 

JjogB. 

Log  C. 

Loci). 

SolarDay. 
(Sid.  Hour.) 

hog  A. 

Log  B. 

Log  C. 

LogD. 

Jftn.       0 

-9.4873 

40.6003 

-0.5558 

+1.3094 

Feb.     16 

-9.9306 

+0.4319 

-1.9005 

+1.0374 

1 

9.4793 

0.5975 

0.5936 

1.3009 

16 

9.9987 

0.4933 

1.9059 

1.0951 

9 

9.4719 

0.5998 

0.6963 

1.9999 

17 

9.9975 

0.4183 

1.9098 

1.0199 

3 

9.4654 

0.5867 

0.6603 

1.9973 

b     >8 

9.9959 

0.4163 

1.9141 

0.9988 

4 

9.4609 

0.5809 

0.6899 

1.9953 

(1«.0)19 

9.9939 

0.4169 

1.9183 

0.9649 

(tV   6 

-9.4563 

+0.5739 

-0.7174 

+1.9931 

90 

-9J2185 

+0.4199 

-1.9993 

+0.9703 

6 

9.4535 

0.5690 

0.7439 

1.9908 

91 

9.9115 

0.4919 

1.9961 

0.9551 

7 

9.4519 

0.5660 

0.7675 

1.9883 

99 

9.9093 

0.4936 

1.9998 

0.93:)3 

8 

9.4489 

0.5651 

0.7904 

1.9857 

93 

9.1913 

0.4931 

1.9333 

0.9997 

9 

9.4460 

0.5660 

0.8190 

1.9899 

94 

9.1794 

0.4198 

1.9366 

0.9053 

10 

-9.4491 

40.5679 

-0.8394 

+1.9800 

95 

-9.16n 

+0.4135 

-1.9398 

+0.8871 

11 

9.4370 

0.5701 

0.8517 

1.9769 

96 

9.1574 

0.4047 

1.9498 

0.8679 

13 

9.4306 

0.5714 

0.8700 

1.9737 

97 

9.1494 

0.3943 

1.9457 

0.8477 

13 

9.4931 

0.5711 

0.8875 

1.9703 

98 

9.1449 

0.3837 

1.9484 

0.8964 

14 

9.4159 

0.5686 

0.9049 

1.9667 

Mar.      1 

9.1416 

0.3744 

1.9510 

0.8039 

15 

-9.4073 

40.5640 

*0.9909 

+1.9630 

9 

-0.1409 

+0.3677 

-1.9534 

+0.7800 

16 

9.4000 

0.5574 

0.9354 

1.9591 

3 

9.1409 

0.3643 

1.9557 

0.7545 

17 

9.3940 

0.5497 

0.9500 

1.9550 

4 

9.1406 

0.3644 

1.9578 

0.7975 

18 

9.3893 

0.5417 

0.9640 

1.9507 

b      5 

9.1387 

0.3679 

1.9598 

0.6984 

19 

9.3858 

0.5345 

0.9774 

1.9463 

(11J»)  6 

9.1346 

0.3715 

1.9616 

0.6679 

-9.3839 

40.5990 

-O.9903 

+1.9417 

7 

-9.1979 

+0.3756 

-1.9633 

+0.6339 

21 

9.3807 

0.5957 

1.0097 

1.9369 

8 

9.1187 

0.3781 

1.9649 

05965 

99 

9.3779 

0.5947 

1.0146 

1.9319 

9 

9.1078 

0.3780 

1.9663 

0.5569 

93 

9.3740 

0.5954 

1.0960 

1.9967 

10 

9.0963 

0.3746 

1.9676 

0.5117 

94 

9.3687 

0.5971 

1.0370 

1.9913 

11 

9.0859 

0.3681 

1.9687 

0.4690 

96 

-9.3616 

+0.5986 

-1.0476 

+  1.9157 

19 

-9.0760 

+0.3599 

-1.9697 

+0.4055 

96 

9.3531 

0.5989 

1.0578 

1.9099 

13 

9.0693 

0.3491 

1.9706 

0.3406 

97 

9.3436 

0.5973 

1.0677 

1.9039 

14 

9.0656 

0.3394 

1.9714 

0.9649 

96 

9.3337 

0.5939 

1.0779 

1.1976 

15 

9.0640 

0.3316 

1.9W0 

0.1713 

99 

9.3949 

0.5168 

1.0863 

1.1911 

16 

9.0640 

0.3979 

1.9795 

0.0530 

30 

-9.3160 

+0.5085 

-1.0951 

+1.1845 

17 

-9.0637 

+0.3966 

-1.9798 

+9.8909 

31 

9.3095 

0.4993 

1.1037 

1.1775 

18 

9.0619 

0.3997 

1.9730 

9.6944 

F«b.       1 

9.3049 

0.4901 

1.1119 

1.1703 

19 

9.0575 

0.3359 

1.9731 

+8.8954 

9 

9.3019 

0.4893 

I.U98 

1.1699 

90 

9.0499 

0.3417 

1.9731 

-9.4678 

3 

9.3009 

0.4766 

1.1974 

1.1551 

91 

9.0386 

0.3475 

1.9799 

9.8119 

(»^>   4 

-9.9987 

+0.4735 

-1.1348 

+I.I47I 

(19.«)99 

-9.0944 

+0.3510 

-1.9796 

-0.0003 

5 

9.9967 

0.4799 

1.1419 

1.1388 

93 

9.0080 

0.3515 

1.9799 

0.1313 

6 

9.9935 

0.4741 

1.1488 

1.1303 

94 

8.9911 

0.3485 

1.9716 

0.9305 

7 

9.9885 

0.4759 

1.1554 

I.ISU 

95 

8.9757 

0.3495 

1.9709 

0.3191 

8 

9.9818 

0.4773 

1.1618 

1.1199 

96 

8.9630 

0.3349 

1.9701 

0.3806 

9 

-9.9736 

+0.4769 

-1.1680 

+1.1096 

97 

-8.9549 

+0.3954 

-1.9699 

-0.4396 

10 

9.9644 

0.4749 

1.1740 

1.0097 

98 

8.9494 

0.3176 

1.9681 

0.4915 

11 

9.9550 

0.4688 

1.1797 

1.0895 

99 

8.9479 

0.3195 

1.9669 

0.5376 

19 

9.9463 

0.4609 

1.1859 

1.0718 

30 

8.9481 

0.3111 

1.9655 

0.5799 

13 

9.9399 

0.4519 

1.1905 

1.0608 

31 

8.9489 

0.3137 

1.9640 

0.6170 

14 

-9.9340 

+0.4409 

-1.1956 

+1.0493 

39 

-8.9463 

+0.3197 

-1.9694 

-0.6516 

16 

-9.9306 

+0.4319 

-1.9005 

+1.0374 

33 

-8.9409 

'    +0.39n 

-1.9607 

-0.6836 

Jia- 

~VM 
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FOB  WASmNGTON  MEAN  MIDKIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

SolarDay. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  0. 

Log  D, 

Apr.   1 

-8.9463 

+0.3197 

-1.2624 

-0.6516 

liajr  17 

+8.3960 

+0.4097 

-1.0048 

-1.2363 

8 

8.9409 

0.3277 

1.2607 

0.68:J6 

18 

8.4755 

0.4083 

0.9926 

1.2408 

3 

8.9316 

0.3359 

1.2588 

0.7132 

19 

8.5359 

0.4043 

0.9805 

1.2452 

4 

8.9179 

0.3429 

1.2568 

0.7408 

h  20 

8.5804 

0.3988 

0.9680 

1.2495 

5 

8.9006 

0.3471 

'1.2546 

0.7666 

(ie«*)2i 

8.6114 

0.3932 

0.9560 

1.2535 

(13JO)    6 

-8.8811 

+0.3480 

-1.2523 

-O.7908 

22 

+8.6324 

+0.3889 

-0.9414 

-1.2575 

7 

8.8614 

0.3454 

1.2499 

0.8136 

83 

8.6470 

0.3871 

0.9278 

1.2612 

8 

8.8436 

0.3401 

1.2474 

o.an5i 

24 

8.6592 

0.8885 

0.9126 

1.2648 

9 

8.8294 

0.3330 

1.2447 

0.8556 

25 

8.6727 

0.3929 

0.8973 

1.2683 

10 

8.8198 

0.3260 

1.2418 

0.8749 

26 

8.6902 

0.3995 

0.8812 

1.2716 

11 

-8^147 

+0.3205 

-1.2388 

-0.8933 

27 

+6.7136 

+0.4072 

-0.8645 

-1.2747 

12 

8.8120 

0.3181 

1.2356 

0.9108 

28 

8.7420 

0.4144 

0.8469 

1.2777 

13 

8.8103 

0.3196 

1.2323 

0.9275 

29 

8.7742 

0.4199 

0.8285 

1.2806 

14 

8.8062 

0.3248 

1.2289 

0.9434 

80 

8.8073 

0.4227 

0.8092 

1.2838 

15 

8.7977 

0.3328 

1.2253 

0.9587 

81 

8.8387 

0.4225 

0.7888 

1.2859 

16 

-8.7831 

+0.3422 

-1.2215 

-0.9733 

June   1 

+8.8665 

+0.4192 

-0.7673 

-1.2883 

17 

8.7610 

0.351 1 

1.2176 

0.9873 

2 

8.8896 

0.4188 

0.7445 

1.2907 

18 

8.7317 

0.3582 

1.2135 

1.0007 

3 

8.9075 

0.4078 

0.7204 

1.2928 

19 

8.6961 

0.3624 

1.2093 

1.0136 

4 

8.9208 

0.4010 

0.6948 

1.2949 

20 

8.6561 

0.3631 

1.2049 

1.0260 

5 

8.9305 

0.8965 

0.6674 

1.2968 

(144»  31 

-8.6148 

+0.3606 

-1.2003 

-1.0379 

(1T4»  6 

+8.9386 

+0.8946 

-0.6380 

-1.2986 

22 

8.5767 

0.3557 

1.1956 

1.0494 

7 

8.9467 

0.3958 

0.6066 

1.3003 

23 

8.5452 

0.3497 

1.1906 

1.0605 

8 

8.9567 

0.3999 

0.5722 

1.3018 

24 

8.5221 

0.3442 

1.1855 

1.0711 

9 

8.9698 

0.4058 

0.6350 

1.3082 

25 

8.5079 

0.3407 

1.1803 

1.0814 

10 

8.9865 

0.4122 

0.4940 

1.3045 

26 

-8.4994 

+0.3404 

-1.1748 

-1.0913 

11 

+9.0063 

+0.4178 

-0.4488 

-1.3057 

27 

8.4921 

0.3438 

1.1691 

1.1009 

12 

9.0281 

0.4212 

0.8981 

1.8067 

28 

8.4803 

0.3504 

1.1632 

1.1101 

13 

9.0502 

0.4218 

0.3406 

1.8076 

29 

8.4589 

0.3592 

1.1572 

1.1190 

14 

9.0709 

0.4192 

0.2742 

1.8084 

30 

8.4233 

0.3687 

1.1509 

1.1276 

15 

9.0893 

0.4188 

6.1955 

1.3091 

May   1 

-8.3698 

+0.3772 

-1.1444 

-1.1359 

16 

+9.1046 

+0.4065 

-0.1035 

-1.3096 

2 

8.2949 

0.3836 

1.1377 

1.1439 

17 

9.1164 

0.3985 

9.9810 

1.3100 

3 

8.1929 

0.3868 

1.1307 

1.1517 

18 

9.1250 

0.3912 

9.8097 

1.3103 

4 

8.0603 

0.3868 

1.1235 

1.1592 

19 

9.1313 

0.3860 

9.5224 

1.3105 

5 

7.8865 

0.3838 

1.1161 

1.1664 

20 

9.1366 

0.3887 

-7.9542 

1.3106 

(lff4»)  6 

-7.6551 

+0.3789 

-1.1084 

-1.1734 

(184»  21 

+9.1418 

+0.3846 

+9.4817 

-1.3105 

7 

7.3284 

0.3734 

1.1005 

1.1802 

22 

9.1482 

0.3881 

9.7891 

1.3104 

8 

-6.6435 

0.3688 

1.0923 

1.1867 

23 

9.1565 

0.3931 

9.9672 

1.3101 

9 

+6.8692 

0.3665 

1.0838 

1.1930 

24 

9.1670 

0.3982 

0.0930 

1.3096 

10 

7.2406 

0.3674 

1.0750 

1.1991 

25 

9.1793 

0.4020 

0.1903 

1.8091 

11 

+7.4639 

+0.3717 

-1.0659 

-1.2050 

26 

+9.1928 

+0.4032 

+0.2697 

-1.3084 

12 

7.6675 

0.3788 

1.0565 

1.2107 

27 

9.2065 

0.4013 

0.3367 

1.3077 

13 

7.8567 

0.3874 

1.0468 

1.2162 

28 

9.2193 

0.3961 

0.3946 

1.3068 

14 

8.0261 

0.3960 

1.0367 

1.2215 

29 

9.2305 

0.3882 

0.4456 

1.8057 

15 

8.1726 

0.4032 

1.0263 

1.2266 

30 

9.2397 

0.3785 

0.4911 

1.3046 

16 

+8.2962 

+0.4080 

-1.0155 

-1.2:115 

31 

+9.2466 

+0.3686 

+0.5321 

-1.8a33 

17 

+8.3960 

+0.4097 

-1.0043 

-1.2363 

32 

+9.2517 

+0.3599 

+0.5695 

-1.3019 
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1 

FOB  WASHINGTON  MEAN  MIDNIGHT.                                 | 

(SU-Honr.) 

LogA. 

Log/?. 

Log  C. 

Log  D. 

Solar  D»y. 
(Silt  Hoar.) 

hog  A, 

Log  B. 

Log  C. 

LogD. 

J0I7       1 

-1^.9466 

40.3686 

40.5391 

-1.3033 

Aag.     16 

49.4877 

40.1039 

41.1835 

-1.0761 

3 

9.9517 

0.3599 

0.5695 

1.3019 

17 

9.4904 

0.1081 

1.1887 

1.0647 

3 

9.9557 

0.3538 

0.6039 

1.3004 

18 

9.4941 

0.1194 

1.1936 

1.05.39 

4 

9.9594 

0.3510 

0.6354 

1.9987 

19 

9.4988 

0.1136 

1.1984 

1.0497 

5 

9.9639 

0.3514 

0.6650 

1.9970 

90 

9.5039 

0.1095 

1.9030 

1.0311 

«•••)    6 

-1-9.9697 

40.3545 

40.6995 

-1.9951 

(».0)91 

49.5090 

40.0993 

41.9074 

-1.0191 

7 

9.9779 

0.3587 

0.7180 

1.9930 

99 

9.5137 

0.0898 

1.9117 

1.0065 

8 

9.9866 

0.3694 

0.7494 

1.9909 

93 

9.5175 

0.0611 

1.9158 

0.9936 

9 

9.9975 

0.3643 

0.7659 

1.9886 

94 

9.5909 

0.0361 

1.9197 

0.9799 

10 

9.3090 

0.3631 

0.7867 

1.9869 

95 

9.5919 

0.0113 

1.9935 

0.9658 

11 

-1-9.3904 

40.3583 

40.8071 

-1.9836 

96 

49.5997 

49.9899 

41.9971 

-0.9510 

19 

9.3308 

0.3501 

0.8965 

1.9809 

97 

9.5930 

9.9751 

1.9306 

0.9356 

13 

9.3397 

0.3399 

0.8449 

1. 9781 

98 

9.5935 

9.9687 

1.9340 

0.9195 

U 

9.3467 

0.3968 

0.8694 

I. 9751 

99 

9.5944 

9.9709 

1.9371 

0.9096 

16 

9.3519 

0.3146 

0.8799 

1.9790 

30 

9.5963 

9.9771 

1.9409 

0.8849 

16 

•1^.3556 

40.3049 

40.8959 

-1.9687 

31 

49.5999 

49.9860 

41.9431 

-0.8663 

17 

9.3583 

0.9970 

0.9106 

1.9653 

Sept.      1 

9.5339 

9.9998 

1.9458 

0.8468 

18 

9.3607 

0.9938 

0.9953 

1.9617 

9 

9.5380 

9.9946 

1.9485 

0.8969 

10 

9.3637 

0.9941 

0.9394 

1.9580 

3 

9.5431 

9.9889 

1.9509 

0.8044 

90 

9.3677 

0.9969 

0.9530 

1.9541 

4 

9.5481 

9.9751 

1.9533 

0.7813 

0MM>9I 

+9.3730 

40.3005 

40.9660 

-1.9501 

(9S.0)    5 

49.5595 

49.9535 

41.9555 

-0.7568 

99 

9.3796 

0.3030 

0.9785 

1.9459 

6 

9.5560 

9.9956 

1.9576 

0.7306 

93 

9.3871 

0.3099 

0.9906 

1.9416 

7 

9.5584 

9.8949 

1.9595 

0.7097 

94 

9.3951 

0.9991 

1.0094 

1.9371 

8 

9.5597 

9.8657 

1.9613 

0.6796 

96 

9.4098 

0.9911 

1.0134 

1.9394 

9 

9.5609 

9.8498 

1.9630 

0.6409 

96 

49.4097 

40.9793 

41.0949 

-1.9975 

10 

49.5604 

49.8305 

41.9645 

-0.6051 

97 

9.4153 

0.9646 

1.0346 

1.9995 

11 

9.5605 

9.8300 

1.9660 

0.5660 

98 

9.4195 

0.9488 

1.0447 

1.9ir3 

19 

9.5611 

9.8396 

1.9679 

0.5949 

99 

9.4994 

0.9337 

1.0544 

1.9119 

13 

9.5696 

9.8550 

1.9684 

0.4779 

30 

9.4944 

0.9915 

1.0638 

1.9063 

14 

9.5649 

9.8706 

1.9694 

0.4941 

31 

49.4960 

40.9135 

41.0799 

-1.9005 

15 

49.5681 

49.8890 

41.9703 

-0.3637 

Aag.      i 

9.4978 

0.9103 

1.0817 

1.1945 

16 

9.5718 

9.8856 

1.9711 

0.9930 

9 

9.4304 

0.9111 

1.0909 

1.1883 

17 

9.5757 

9.8795 

1.9718 

0.9085 

3 

9.4343 

0.9143 

1.0984 

1.1819 

18 

9.5794 

9.8630 

1.9793 

0.1094 

4 

9.4394 

0.9177 

1.1063 

1.1759 

19 

9.5895 

9.8374 

1.9797 

9.9636 

h       5 

49.4457 

40.9193 

41.1140 

-1.1684 

(O.O)  90 

+9.5847 

49.8051 

41.9730 

-9.7569 

mtm  6 

9.4598 

0.9173 

1.1914 

1.1619 

91 

9.5860 

9.7719 

1.9731 

-9.3450  ' 

7 

9.4601 

0.9105 

1.1986 

1.1539 

99 

9.5865 

9.7416 

1.9731 

49.1096 

8 

9.4670 

0.1986 

1.1356 

1.1463 

93 

9.5866 

9.7996 

1.9730 

9.6793 

9 

9.4798 

0.1893 

1.1493 

1.1384 

94 

9.5865 

9.7189 

1.9798 

9.9178  1 

10 

49.4775 

40.1630 

41.1488 

-1.1303 

95 

49.5869 

49.7309 

41.9794 

40.0709  ' 

11 

9.4808 

0.1430 

I.I55I 

1.1919 

96 

9.5879 

9.7591 

1.9719 

0.IH39 

19 

9.4898 

0.1948 

1.1619 

1.1131 

97 

9.5899 

9.7789 

I.97I3 

0.9734 

13 

9.4840 

0.1108 

1.1671 

1.1041 

98 

9.6999 

9.8018 

1.9705 

0.3474 

14 

9.4849 

0.1097 

1.1797 

]i0948 

99 

9.5967 

9.8184 

1.9697 

0.4105  1 

16 

49.4859 

40.1005 

41.1789 

-1.0651 

30 

49.6010 

49.8946 

41.9686 

40.4656  1 

16 

49,4877 

40.1039 

41.1835 

-1.0751 

31 

49.6053 

49.8199 

41.9675 

40.5144  1 

^a. 

-0«.0# 

1 
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FOB 

WASHINGTON  MFiAN  MIDNIGHT. 

SoUtfDay. 
(Sid-  Hour.) 

Log  A. 

Log  B. 

Log  C. 

Log  D. 

Solfu:  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

LogD. 

Oct   1 

+9.6053 

+9.8192 

+1.2675 

+0.5144 

Nor.  16 

+9.7094 

+9.9183 

+1.0307 

+1.2244 

3 

9.6093 

9.8025 

1.2662 

0.5582 

17 

9.7103 

9.9185 

1.0195 

1.2297 

3 

9.6126 

9.7768 

1.2648 

0.5979 

18 

9.71 14 

9.9281 

1.0079 

1.2347 

b   ^ 

9.6149 

9.7459 

1.2633 

0.6341 

h  ^9 

9.7129 

9.9454 

0.9958 

1.2396 

(!.•)  5 

9.6164 

9.7160 

1.2616 

0.6674 

(4.0)  20 

9.7150 

9.9673 

0.9833 

1.2443 

6 

+9.6171 

+9.6942 

+1.2598 

+0.6983 

21 

+9.7179 

+9.9896 

+0.9702 

+1.2487 

7 

9.6174 

9.6865 

1.2578 

0.7270 

22 

9.7215 

0.0085 

0.9566 

1.2531 

8 

9.6175 

9.6956 

1.2657 

0.7538 

23 

9.7256 

0.0216 

0.9424 

1.2572 

9 

9.6180 

9.7188 

1.2535 

0.7790 

24 

9.7300 

0.0272 

0.9275 

1.2612 

10 

9.6192 

9.7503 

1.2511 

0.8026 

25 

9.7343 

0.0252 

0.9120 

1.2650 

11 

+9.6212 

+9.7828 

+1.2486 

+0.8250 

26 

+9.7383 

+0.0163 

+0.8957 

+1.2686 

13 

9.6239 

9.8100 

1.2459 

0.8461 

27 

9.7416 

0.0028 

0.8787 

1.2721 

13 

9.6273 

9.8285 

1.2431 

0.8661 

28 

9.7443 

9.9876 

0.8609 

1.2754 

14 

9.6310 

9.8357 

1.2401 

0.8852 

29 

9.7464 

9.9746 

0.6421 

1.2785 

15 

9.6346 

9.8316 

1.2370 

0.9033 

30 

9.7479 

9.9672 

0.8223 

1.2815 

16 

+9.6378 

+9.8172 

+1.2337 

+0.9206 

Deo.   1 

+9.7493 

+9.9676 

+0.8014 

+1.2843 

17 

9.6403 

9.7958 

1.2303 

0.9371 

2 

9.7506 

9.9762 

0.7794 

1.2870 

18 

9.6420 

9.7717 

1.2267 

0.9529 

3 

9.7523 

9.9911 

0.7560 

1.2895 

19 

9.6431 

9.7513 

1.2229 

0.9680 

h   < 

9.7546 

0.0091 

0.7311 

1.2919 

20 

9.6436 

9.7409 

1.2190 

0.9825 

(ft.O)  5 

9.7574 

0.0264 

0.7045 

1.2942 

(9.0)  21 

+9.6439 

+9.7444 

+1.2149 

+0.9965 

6 

+9.7607 

+0.0398 

+0.6761 

+1.2962 

22 

9.6445 

9.7619 

1.2106 

1.0097 

7 

9.7645 

0.0471 

0.6455 

1.2982 

23 

9.6456 

9.7899 

1.2062 

1.0225 

8 

9.7683 

0.0471 

0.6124 

1.3000 

24 

9.6475 

9.8222 

1.2015 

1.0349 

9 

9.7719 

0.0398 

0.5765 

1.3016 

25 

9.6504 

9.8529 

1.1967 

1.0467 

10 

9.7751 

0,0263 

0.5371 

1.3032 

26 

+9.6540 

+9.8776 

+1.1917 

+1.0582 

11 

+9.7778 

+0.0090 

+0.4937 

+1.3045 

27 

9.6561 

9.8933 

1.1865 

1.0692 

12 

9.7799 

9.9910 

0.4452 

1.3057 

28 

9.6625 

9.8989 

1.1811 

1.0798 

13 

9.7816 

9.9759 

0.3906 

1.3068 

29 

9.6667 

9.8948 

1.1755 

1.0901 

14 

9.7828 

9.9671 

0.3279 

1.3078 

30 

9.6703 

9.8826 

1.1697 

1.1000 

15 

9.7841 

9.9664 

0.2543 

1.3086 

31 

+9.6733 

+9.8657 

+1.1636 

+1.1095 

16 

+9.7856 

+9.9735 

+0.1655 

+1.3093 

Nov.   1 

9.6754 

9.8485 

1.1573 

1.1187 

17 

9.7875 

9.9863 

0.0537 

1.3096 

2 

9.6768 

9.a363 

1.1508 

1.1276 

18 

9.7900 

0.0010 

9.9023 

1.3102 

3 

9.6778 

9.8335 

1.1441 

1.1362 

19 

9.7932 

0.0139 

9.6677 

1.3105 

4 

9.6786 

9.8421 

1.1372 

1.1445 

20 

9.7969 

0.0-222 

+9.1199 

1.3106 

(3.0)  5 

+9.6796 

+9.8614 

+1.1299 

+1.1525 

(•.0)  21 

+9.8008 

+0.0236 

-^.3045 

+1.3106 

6 

9.6811 

9.8873 

1.1224 

1.1602 

22 

9.8048 

0.0169 

9.7285 

1.3104 

7 

9.6832 

9.9151 

1.1147 

1.1677 

23 

9.8085 

0.0027 

9.9472 

1.3101 

8 

9.6861 

9.9403 

1.1066 

1.1750 

24 

9.8118 

9.9821 

0.0795 

1.3097 

9 

9.6896 

9.9594 

1.0983 

1.1819 

25 

9.8144 

9.9579 

0.1860 

1.3091 

10 

+9.6934 

+9.9702 

+1.0897 

+1.1887 

26 

+9.8165 

+9.9337 

-0.2709 

+1.3084 

11 

9.C973 

9.9723 

1.0807 

1.1952 

27 

9.8181 

9.9138 

0.3419 

1.3076 

12 

9.7009 

9.9665 

1.0714 

1.2015 

28 

9.8194 

9.9015 

0.4029 

1.3066 

13 

9.7039 

9.9548 

1.0618 

1.2075 

29 

9.8207 

9.8988 

0.4562 

1.3055 

14 

9.7063 

9.9401 

1.0518 

1.2134 

30 

9.8221 

9.9045 

0.5030 

1.3042 

15 

+9.7081 

+9.9266 

+1.0415 

+1.2190 

31 

+9.8240 

+9.9158 

-0.5461 

+1.3028 

16 

+9.7094 

+9.9183 

+1.0307 

+1.2244 

32 

+9.8263 

+9.9284 

-0.6847 

+1.3013 

B  =  ' 
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FOB  WA8HINQTOK  MEAN  MIDNIGHT, 

(Sid.  Hoar.) 

T 

/ 

a 

M 

^g. 

Log  A. 

i 

Log*. 

In  Arc. 

InTiuM. 

In  Are. 

In  Time. 

InAicjlnTfane. 
o  J  b  m 

Jan.    0 

0^0090 

-14.90 

-0.946 

O    1 

147  6 

b  m 
9  48.4 

349  60  93  19.3 

40.8654 

41.3093 

-1.56 

-0.1929 

1 

0.0057 

13.94 

0.999 

146  48 

9  47.2 

348  54  93  15.6 

0.8590 

1.3091 

1.70 

0.2307 

9 

0.0084 

13.70 

0.913 

146  38 

9  46.5 

347  571  93  11.8 

0.8593 

1.3088 

1.84 

0.2654 

3 

O.OIII 

13.50 

0.900 

146  36 

9  46.4 

347  1  1  93  8.1 

0.8460 

1.3085 

1.98 

0.2974! 

4 

0.0139 

13.34 

0.889 

146  41 

9  46.7 

346  4  93  4.3 

0.8404 

1.3082 

2.13 

0.3270 

(t!#)  5 

0.0166 

-13.99 

-0.881 

146  49 

9  47.3 

345  7  93  0.5 

40.8358 

41.3079 

-2.26 

-0.3547 

6 

0.0103 

13.14 

0.875 

146  57 

9  47.8 

344  10  99  56.7 

0.8393 

1.3076 

2.40 

0.:i806 

7 

0.0991 

13.07 

0.871 

147  0 

9  48.0 

343  14  92  52.9 

0.8298 

1.3072 

2.54 

0.4048 

8 

0.0948 

13.00 

0.866 

146  55 

9  47.7 

342  17  22  49.1 

0.8279 

1.3068 

2.68 

0.4276 

9 

0.0976 

19.91 

0.861 

146  41 

9  46.7 

341  19  22  45.3 

0.8262 

1.3064 

2.81 

0.4492 

10 

0.0303 

-19.80 

-0.853 

146  90 

9  45.3 

340  22  22  41.5 

40.8241 

41.3060 

-2.95 

-0.4696 

11 

0.0330 

19.65 

0.843 

145  53 

9  43.5 

339  25  22  37.7 

0.8212 

1.3056 

3.08 

0.4B90 

19 

0.0358 

19.46 

0.831 

145  95 

941.7 

338  27  22  33.8 

0.8172 

1.3051 

3.22 

0.5074 

13 

0.0385 

19.95 

0.817 

144  58 

9  39.9 

337  30  22  30.0 

0.8121 

1.3047 

3.35 

0.5249 

14 

0.0419 

19.03 

0.809 

144  38 

9  38.5 

336  32  22  26.1 

0.8060 

1.3042 

3.48 

0.5416 

15 

0.0440 

-11.81 

-0.788 

144  95 

9  37.7 

33635  2222.3 

40.7992 

41.3037 

-3.61 

-0.5576 

16 

0.0467 

11.69 

0.775 

144  93 

9  37.5 

334  37  22  18.5 

0.7922 

l.30:« 

3.74 

0.5728 

17 

0.0495 

11.46 

0.764 

144  99 

9  37.9 

3.33  39  22  14.6 

0.7856 

1.3027 

3.87 

0.5H74 

18 

0.0599 

11,34 

0.756 

144  41 

9  38.7 

332  40  22  10.7 

0.7798 

1.3021 

3.99 

0.6014 

19 

0.0549 

11.94 

0.750 

144  55 

9  39.7 

331  42  22  6.8 

0.7750 

1.3016 

4.12 

0.6148 

(M)20 

0.0577 

-11.18 

-0.745 

145  6 

9  40.4 

330  44  22  9.9 

40.7715 

41.3010 

-4.24 

-0.6277 

81 

0.0604 

11.19 

0.741 

145  9 

9  40.6 

329  45  9159.0 

0.7688 

1.3005 

4.37 

0.6400  I 

92 

0.0631 

11.04 

0.736 

145  3 

9  40.2 

398  46  2155.1 

0.7665 

1.2999 

4.49 

0.6520 

93 

0.0650 

10.95 

0.730 

144  45 

9  39.0 

327  47  2151.1 

0.7642 

1.2993 

4.61 

0.6634  j 

94 

0.0686 

10.81 

0.721 

144  19 

9  37.3 

326  48  21  47.2 

0.7612 

1.2987 

4.73 

0.6745 

.  95 

0.0714 

-10.64 

-0.709 

143  47 

9  35.1 

325  49  •  21  43.3 

40.7571 

41.2981 

-4.84 

-0.6850  ! 

96 

0.0741 

10.43 

0.695 

143  13 

9  32.9 

324  50  21  39.3 

0.7517 

1.2974 

4.96 

0.6952 

97 

0.0768 

10.91 

0.680 

142  43 

9  30.9 

323  50  21  35.3 

0.7450 

1.2968 

5.07 

0.7051  . 

98 

0.0796 

9.98 

0.665 

142  21 

9  29.4 

.322  51  2131.4 

0.7:i73 

1.2962 

5.18 

0.7146 

99 

0.0893 

9.77 

0.651 

142  9 

9  28.6 

32151  2127.4 

0.7290 

1.2955 

5.29 

0.7238 

30 

0.0851 

-9.58 

-0.639 

142  9 

9  28.6 

320  51  2193.4 

40.7207 

41.2949 

-5.40 

-0.7326 

31 

0.0878 

9.44 

0.630 

142  90 

9  29.3 

319  51  21  19.4 

0.7132 

1.2942 

5.51 

0.7411 

F«b.    1 

0.0905 

9.34 

0.624 

142  37 

9  30.5 

318  50  21  15.3 

0.7069 

1.2936 

5.61 

0.7493  . 

9 

0.0933 

9.98 

0.619 

142  56 

9  31.7 

317  50  21  11.3 

0.7022 

1.2929 

5.72 

0.7572 

3 

0.0960 

9.94 

0.616 

143  11 

9  32.7 

316  49  21  7.3 

0.6990 

I. '2922 

5.82 

0.7649 

<M)  4 

0.0967 

-9.91 

-0.614 

143  17 

9  33.1 

315  49  21  3.3 

40.6969 

41.2916 

-5.92 

-0.7722 

6 

0.1015 

9.17 

0.611 

143  11 

9  32.7 

314  48  20  59.2 

0.6954 

1.2909 

6.02 

0.7793  1 

6 

0.1049 

9.10 

0.607 

142  55 

9  31.7 

313  47  20  55.1 

0.6938 

1.2903 

6.11 

0.7862 

7 

0.1070 

9.00 

0.600 

142  99 

9  29.9 

312  45  90  51.0 

0.6913 

1.2896 

6.21 

0.7929 

8 

0.1097 

8.86 

0.591 

141  58 

9  27.9 

31144  90  46.9 

0.6876 

1.2889 

6.30 

0.7993 

9 

0.1194 

-8.69 

-0.580 

14128 

9  25.9 

310  42  20  42.8 

40.6824 

41.2883 

-6.39 

-0.H054 

10 

0.1159 

8.51 

0.567 

141  3 

9  94.2 

309  41  20  38.7 

0.6757 

1.2876 

6.48 

0.8113 

11 

0.1179 

8.33 

0.555 

140  48 

9  23.2 

308  39  20  34.6 

0.6680 

1.2870 

6.56 

0.HI7I  ' 

19 

0.1906 

8.17 

0.544 

140  44 

9  22.9 

307  37  90  30.5 

0.6596 

1.2863 

6.65 

0.8226  . 

13 

0.1934 

8.03 

0.536 

140  54 

9  93.6 

306  34  90  96.3 

0.6514 

1.2857 

6.73 

0.8279 

14 

0.1961 

-7.94 

-O.630 

141  14 

9  94.9 

30539  9099.1 

40.6442 

41.2851 

-€.81 

-0.8330  ; 

15 

0.1989 

-  7.88 

-0.595 

14139 

9  96.6 

304  99  90  17.9 

40.6384 

41.2844 

-6.89 

-0.837t» 
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FOE  WASHINGTON  MEAN  MIDNIGHT, 

Solar  D^y. 
(Sid.  Hour.) 

T 

/ 

G 

H 

^gg. 

Logil. 

i 

I^«i. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Feb.   15 

0.1289 

1$ 
-7.88 

8 

-0.525 

O    1 

141  39 

h  m 
9  26.6 

O   / 

304  29 

h  m 
20  17.9 

-M).6384 

+1.2844 

-6.89 

-0.8379 

16 

0.1316 

7.85 

0.523 

142  2 

9  28.1 

303  27 

20  13.8 

0.6342 

1.2838 

6.96 

0.8426 

17 

0.1343 

7.82 

0.522 

142  16 

9  29.1 

302  24 

20  9.6 

0.6315 

1.2832 

7.03 

0.8472 

h   '8 
(10,0)  19 

0.1371 

7.80 

0.520 

142  18 

9  29.2 

30121 

20  5.4 

0.6298 

1.28^ 

7.10 

0.8515 

0.1398 

7.75 

0.516 

142  5 

9  23.3 

300  18 

20  1.2 

0.6284 

1.2821 

7.17 

0.8557 

80 

0.1425 

-7.66 

-0.511 

14138 

9  26.5 

299  14 

19  56.9 

-1^.6264 

+1.2815 

-7.24 

-0.8597 

21 

0.1453 

7.54 

0.503 

141  1 

9  24.1 

29811 

19  52.7 

0.6231 

1.2809 

7.31 

0.8636 

22 

0.1480 

7.39 

0.492 

140  18 

9  21.2 

297  7 

19  48.5 

0.6183 

1.2804 

7.37 

0.8673 

23 

0.1508 

7.20 

0.480 

139  37 

918.5 

296  4 

19  44.3 

0.6116 

1.2799 

7.43 

0.6707 

24 

0.1535 

7.01 

0.467 

139  4 

916.3 

295  0 

19  40.0 

0.6034 

1.2794 

7.48 

0.8741 

25 

0.1562 

-6.82 

-0.455 

138  43 

9  14.9 

293  56 

19  35.7 

40.5940 

+1.2789 

-7.64 

-0.8772 

26 

0.1590 

6.66 

0.444 

138  37 

9  14.5 

29259 

19  31.5 

0.5844 

f.878l 

7.59 

0.8803 

27 

0.1617 

6.54 

0.436 

138  46 

915.1 

29148 

19  27.2 

0.5753 

1.2780 

7.64 

0.8831 

28 

0.1645 

6.47 

0.431 

139  8 

9  16.5 

290  44 

19  22.9 

0.5678 

1.2775 

7.69 

0.8858 

Mar.   1 

0.1672 

6.43 

0.428 

139  33 

9  18.2 

289  39 

19  18.6 

0.5623 

1.2771 

7.73 

0.8884 

2 

0.1699 

-6.42 

-0.428 

139  57 

919.8 

288  35 

19  14.3 

•1-0.5591 

+1.2767 

-7.78 

-0.8909 

3 

0.1727 

6.42 

0.428 

140  10 

9  20.7 

287  30 

19  10.0 

0.5578 

1.2762 

7.82 

0.8931 

4 

0.1754 

6.41 

0.427 

140  8 

9  20.5 

286  26 

19  5.7 

0.5576 

1.2759 

7.86 

0.8952 

h   5 

0.1781 

6.39 

0.426 

139  50 

9  19.3 

285  21 

19  1.4 

0.5577 

1.2755 

7.89 

0.8972 

(11.0>  6 

0.1809 

6.33 

0.422 

139  18 

9  17.2 

284  17 

18  57.1 

0.5571 

1.2752 

7.93 

0.8990 

7 

0.1836 

-6.23 

-0.415 

138  35 

9  14.3 

283  12 

18  52.8 

+0.5550 

+1.2749 

-7.96 

-0.9008 

8 

0.1864 

6.10 

0.407 

137  49 

9  11.3 

282  7 

18  48.5 

0.5511 

1.2746 

7.99 

0.9023 

9 

0.1891 

5.95 

0.397 

137  6 

9  8.4 

281  2 

18  44.1 

0.5451 

1.2744 

8.01 

0.9037 

10 

0.1918 

5.80 

0.386 

136  34 

9  6.3 

279  57 

18  39.8 

0.5374 

1.2742 

8.04 

0.9050 

11 

0.1946 

5.65 

0.377 

136  16 

9  5.1 

278  52 

18  35.5 

0.5285 

1.2740 

8.06 

0.9062 

12 

0.1973 

-5.53 

-0.369 

136  15 

9  5.0 

277  47 

18  31.1 

+0.5194 

+1.2738 

-8.08 

-0.9072 

13 

0.2000 

5.45 

0.363 

136  29 

9  5.9 

276  42 

18  26.8 

0.5111 

1.2736 

8.09 

0.9081 

14 

0.2028 

5.40 

0.360 

136  52 

9  7.5 

275  37 

18  22.5 

0.5045 

1.2735 

8.11 

0.9088 

15 

0.2055 

5.39 

0.359 

137  17 

9  9.1 

274  32 

18  18.1 

0.5001 

1.2734 

8.12 

0.9094 

16 

0.2083 

5.38 

0.359 

137  34 

9  10.3 

273  27 

18  13.8 

0.4981 

1.2733 

8.13 

0.9099 

17 

0.2110 

-5.38 

-0.359 

137  35 

910.3 

272  22 

18  9.5 

+0.4976 

+1.2732 

-8.13 

-0.9102 

18 

0.2137 

5.36 

0.357 

137  16 

9  9.1 

271  17 

18  5.1 

0.4980 

1.2732 

8.14 

0.9104 

19 

0.2165 

5.31 

0.354 

136  37 

9  6.5 

270  12 

18  0.8 

0.4983 

1.2731 

8.14 

0.9106 

20 

0.2192 

5.21 

0.348 

135  41 

9  2.7 

269  7 

17  56.5 

0.4975 

1.2731 

8.14 

0.9105 

21 

0.2219 

5.08 

0.339 

134  34 

8  58.3 

268  2 

17  52.1 

0.4947 

1.2732 

8.14 

0.9104 

(lio)  22 

0.2247 

-4.92 

-0.328 

133  23 

8  53.5 

266  58 

17  47.9 

+0.4896 

+1.2732 

-8.13 

-0.9100 

23 

0.2274 

4.74 

0.316 

132  17 

8  49.1 

265  53 

17  43.5 

0.4823 

1.2733 

8.12 

0.9096 

24 

0.2302 

4.56 

0.304 

13122 

8  45.5 

264  48 

17  39.2 

0.4732 

1.2734 

8.11 

0.9091 

25 

0.2329 

4.40 

0.294 

130  45 

8  43.0 

263  44 

17  34.9 

0.4631 

1.2735 

8.10 

0.9083 

26 

0.2356 

4.28 

0.285 

130  28 

8  41.9 

262  39 

17  30.6 

0.4530 

1.2737 

8.08 

0.9075 

27 

0.2384 

-4.19 

-0.280 

130  28 

8  41.9 

261  35 

17  26.3 

+0.4441 

+1.2739 

-8.07 

-0.9066 

28 

0.2411 

4.15 

0.276 

130  40 

8  42.7 

260  30 

17  22.0 

0.4376 

1.2741 

8.05 

0.9055 

29 

0.2438 

4.13 

0.276 

130  54 

8  43.6 

259  26 

17  17.7 

0.4340 

1.2743 

8.02 

0.9043 

30 

0.2466 

4.14 

0.276 

131  0 

8  44.0 

258  22 

17  13.5 

0.4333 

1.2745 

8.00 

0.9029 

31 

0.2493 

4.14 

0.276 

130  50 

8  43.3 

257  18 

17  9.2 

0.4349 

1.2748 

7.97 

0.9015 

32 

0.2521 

-4.12 

-0.275 

130  19 

8  41.3 

256  14 

17  4.9 

+0.4375 

+1.2751 

-7.94 

-0.8998 

33 

0.2548 

-4.07 

-0.271 

129  27 

8  37.8 

255  10 

17  0.7 

+0.4400 

+1.2754 

-7.91 

-0.8981 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

(Sid.  Boot.) 

r 

/ 

a 

H 

J^g. 

Log*. 

i 

1 
Logl. 

InAro. 

InTimd. 

InAro. 

In  Time. 

InAro. 

InTbne. 

Apr.    1 

0.9591 

-4.19 

-0*976 

o   / 

130  19 

h  m 
8  41.3 

O  1 

95614 

h  m 
17  4.9 

+6.4375 

+1.9751 

ft 
-7.94 

-0.8998 

9 

0.9548 

4.07 

0.971 

199  97 

8  37.8 

955  10 

17  0.7 

0.4400 

1.9754 

7.91 

0.8981 

3 

0.9575 

3.98 

0.966 

198  19 

8  33.3 

954  7 

16  56.5 

0.4413 

1.9757 

7.87 

0.8969 

4 

0.9603 

3.86 

0.957 

197  1 

8  96.1 

953  3 

16  59.9 

0.4406 

1.9761 

7.84 

0.8949 

5 

0.9630 

3.71 

0.947 

195  39 

899.6 

959  0 

16  48.0 

0.4379 

1.9764 

7.80 

0.8991 

(IM)  6 

0.9658 

-3.55 

-0.937 

194  93 

817.5 

950  56 

16  43.7 

+0.4314 

+1.9768 

-7.76 

-0.8898 

7 

0.9685 

3.40 

0.996 

193  90 

813.3 

949  53 

16  39.5 

0.4935 

1.9779 

7.79 

0.8874 

8 

0.9719 

3.96 

0.917 

199  36 

810.4 

948  50 

16  35.3 

0.4145 

1.9777 

7.67 

0.8848 

9 

0.9740 

3.16 

0.911 

19910 

8  8.7 

947  48 

16  31.9 

0.4054 

1.9781 

7.69 

0.8890 

10 

0.9767 

3.09 

0.906 

199  1 

8  8.1 

946  45 

16  97.0 

0.3976 

1.9786 

7.57 

0.8799 

11 

0.9794 

-3.06 

-0.904 

199  9 

8  8.1 

945  43 

16  99.9 

+0.3999 

+1.9790 

-7.59 

-0.8769 

19 

0.9899 

3.04 

0.909 

199  1 

8  8.1 

944  401  16  18.7 1 

0.3898 

1.9795 

7.47 

0.8731 

13 

0.9849 

3.03 

0.903 

19160 

8  7.3 

943  38 

16  14.5 

0.3903 

1.9800 

7.41 

0.8697 

14 

0.9877 

3.00 

0.900 

191  17 

8  5.1 

949  36 

16  10.4 

0.3930 

1.9805 

7.36 

0.8663 

15 

0.9904 

9.94 

0.196 

190  19 

8  1.3 

94135 

16  6.3 

0.3967 

1.9811 

7.99 

0.8697 

16 

0.9931 

-9.84 

-0.190 

118  58 

7  65.9 

940  33 

16  9.9 

+0.4009 

+1.9816 

-7.93 

-0.8589 

17 

0.9950 

9.71 

0.180 

117  16 

7  49.1 

939  39 

15  58.1 

0.4093 

1.9899 

7.16 

0.8550 

18 

0.9986 

9.53 

0.169 

11591 

7  41.4 

938  31 

15  54.1 

0.4099 

1.9897 

7.09 

0.8509 

19 

0.3013 

9.34 

0.156 

113  93 

7  33.5 

937  30 

15  50.0 

0.3996 

1.9833 

7.03 

0.8467 

90 

0.3041 

9.14 

0.149 

11199 

7  95.9 

936  99 

15  45.9 

0.3044 

1.9839 

6.96 

0.8493 

<14L0)  91 

0.3068 

-1.95 

-0.130 

109  48 

7  19.9 

935  98 

1541.9 

+0.3871 

+1.9845 

-6.88 

-0.8378 

99 

0.3096 

1.79 

0.119 

108  97 

7  13.8 

934  98 

15  37.9 

0.3786 

1.9851 

6.81 

0.8330 

93 

0.3193 

1.66 

O.lll 

107  98 

7  9.9 

933  98 

15  33.9 

0.3709 

1.9857 

6.73 

0.8981 

94 

0.3150 

1.58 

0.105 

106  48 

7  7.9 

939  98 

15  99.9 

0.3631 

1.9863 

6.65 

0.8999 

95 

0.3178 

1.53 

0.109 

106  95 

7  5.7 

931  98 

15  95.9 

0.3588 

1.9869 

6.57 

0.8177 

96 

0.3905 

-1.50 

-0.100 

106  8 

7  4.5 

930  98 

15  91.9 

+0.3578 

+1.9875 

-6.49 

-0.8199 

97 

0.3939 

1.48 

0.099 

105  45 

7  3.0 

929  99 

15  17.9 

0.3604 

1.9889 

6.41 

0.8065 

98 

0.3960 

1.44 

0.096 

105  8 

.  7  0.5 

998  30 

15  14.0 

0.3657 

1.9888 

6.39 

0.8006  ; 

99 

0.3987 

1.37 

0.099 

104  10 

6  56.7 

997  31 

15  10.1 

o.:n96 

1.9894 

6.93 

0.7946 

30 

0.3315 

1.97 

0.085 

109  49 

6  51.3 

996  39 

15  6.1 

0.3797 

1.9900 

6.14 

0.7883 

Umj         1 

0.3349 

-1.13 

-0.075 

101  9 

6  44.6 

995  34 

15  9.3 

+0.3855 

+1.9907 

-6.05 

-0.7818 

9 

0.3369 

0.96 

0.064 

99  17 

6  37.1 

994  35 

14  58.3 

0.3893 

1.9913 

5.96 

0.7751 

3 

0.3397 

0.77 

0.051 

97  19 

6  99.3 

993  37 

14  54.5 

0.3903 

1.9990 

5.86 

0.7681  1 

4 

0..3424 

0.58 

0.039 

95  94 

6  91.6 

999  39 

14  50.6 

0.3887 

1.9996 

5.77 

0.7609  ! 

5 

0.3459 

0.40 

0.097 

93  39 

6  14.6 

991  41 

14  46.7 

0.3847 

1.9939 

5.67 

0.7535  ; 

aim   6 

0.3479 

-0.96 

-0.017 

99  10 

6  8.7 

990  44 

14  49.9 

+0.3799 

+  1.9939 

-5.57 

-0.7458 

7 

0.3506 

0.15 

0.010 

91  9 

6  4.1 

919  46 

14  39.1 

0.3734 

1.9945 

5.47 

0.7379  . 

8 

0.3534 

0.07 

0.005 

90  13 

6  0.9 

918  49 

14  35.3 

0.3688 

1.9951 

5.37 

0.7997 

0 

0.3561 

-0.01 

-0.001 

89  38 

5  58.5 

917  59 

14  31.5 

0.3665 

1.9957 

5.96 

0.7919  1 

10 

0.3588 

+0.03 

+0.009 

89  9 

5  56.6 

916  55 

14  97.7 

0.3675 

1.9963 

5.16 

0.7193 

11 

0.3616 

+0.09 

+0.006 

88  35 

5  54.3 

915  59 

14  93.9 

+0.3719 

+1.9969 

-5.05 

-0.7033  , 

19 

0.3643 

0.17 

0.01 1 

87  46 

551.1 

915  9 

14  90.1 

0.3791 

1.9975 

4.94 

0.6939 

13 

0.3671 

0.98 

0.019 

86  37 

5  46.5 

914  6 

14  16.4 

0.3881 

1.9981 

4.83 

0.CH49  1 

14 

0.3698 

0.44 

0.099 

85  7 

5  40.5 

913  10 

14  19.7 

0.3976 

1.9987 

4.79 

0.6741  < 

15 

0..3795 

0.64 

0.043 

83  17 

5  33.1 

919  14 

14  8.9 

0.4069 

1.9999 

4.61 

0.6637 

16 

0.3753 

+0.86 

+0.058 

81  11 

5  94.7 

911  16 

14  5.9 

+0.4139 

+1.9998 

-4.50 

-0.6398  i 

17 

0.3780 

+1.09 

+0.073 

79  0 

5  16.0 

91093 

14  1.5 

+0.4178  +1.3004 

-4.38 

-0.6416 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  D»y. 
(Sid.  Hour.) 

T 

/ 

a 

H 

^gg. 

Log*. 

{ 

Loici. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

In  Arc 

In  Time. 

May   17 

0^3780 

+1.09 

B 

+0.073 

O    / 

79  0 

h  m 
6  16.0 

210*23 

b  m 
14  1.5 

+0.4178 

+1.3004 

-4!38 

-0.6416 

18 

0.3807 

1.32 

0.088 

76  49 

5  7.3 

209  27 

13  57.8 

0.4199 

1.3009 

4.27 

0.6300 

19 

0.3835 

1.54 

0.102 

74  49 

4  59.3 

208  32 

13  64.1 

0.4198 

1.3016 

4.16 

0.6179 

h  ^ 

0.3862 

1.71 

0.114 

73  4 

4  52.3 

207  37 

13  50.5 

0.4181 

1.3020 

4.03 

0.6054 

(]«.0)  21 

0.3890 

1.84 

0.122 

7140 

4  46.7 

206  42 

13  46.8 

0.4158 

1.3026 

3.91 

0.5924 

22 

0.3917 

+1.93 

+0.129 

70  39 

4  42.6 

205  47 

13  43.1 

+0.4142 

+1.3030 

-3.79 

-0.5788 

23 

0.3944 

2.00 

0.133 

69  57 

4  39.8 

204  62 

13  39.5 

0.4142 

1.3035 

3.67 

0.5647 

24 

0.3972 

2.06 

0.137 

69  30 

4  38.0 

203  58 

13  35.9 

0.4169 

1.3039 

3.56 

0.5500 

25 

0.3999 

2.12 

0.141 

69  6 

4  36.4 

203  3 

13  32.2 

0.4224 

1.3044 

3.43 

0.6346 

26 

0.4026 

2.21 

0.147 

68  37' 

4  34.5 

202  9 

13  28.6 

0.4306 

1.3048 

3.30 

0.5186 

27 

0.4054 

+2.34 

+0.156 

67  54 

4  31.6 

201  15 

13  26.0 

+0.4403 

+1.3063 

-3.18 

-0.6018 

28 

0.4081 

2.50 

0.167 

66  54 

4  27.6 

200  21 

13  21.4 

0.4507 

1.3067 

3.05 

0.4843 

29 

0.4109 

2.69 

0.179 

65  37 

4  22.6 

199  27 

13  17.8 

0.4605 

1.3061 

2.92 

0.4668 

30 

0.4136 

2.91 

0.194 

64  4 

4  16.3 

198  33 

13  14.2 

'  0.4688 

1.3066 

2.80 

0.4465 

31 

0.4163 

3.13 

0.209 

62  24 

4  9,6 

197  39 

13  10.6 

0.4749 

1.3068 

2.67 

0.4261 

.June   1 

0.4191 

+3.34 

+0.22:J 

60  4 

4  2.7 

196  46 

13  7.1 

+0.4788 

+  1.3072 

-2.54 

^.4046 

2 

0.4218 

3.53 

0.235 

59  3 

3  56.2 

195  63 

13  3.5 

0.4806 

1.3076 

-2.41 

0.3819 

3 

0.4246 

3.68 

0.245 

57  37 

3  50.5 

194  69 

12  59.9 

0.4807 

1.3079 

2.28 

0.3578 

4 

0.4273 

.  3.80 

0.253 

56  26 

3  45.7 

194  6 

12  56.4 

0.4803 

1.3082 

2.15 

0.3320 

5 

0.4300 

3.88 

0.259 

55  33 

3  42.2 

193  13 

12  52.9 

0.4802 

1.3086 

2.02 

0.3046 

(irlo)  6 

0.4328 

+3.96 

+0.264 

54  56 

3  39.7 

192  20 

12  49.3 

+0.4815 

+1.3087 

-1.89 

-0.2753 

7 

0.4355 

4.03 

0.269 

54  31 

3  38.1 

19127 

12  45.8 

0.4850 

1.3090 

1.75 

0.2436 

8 

0.4382 

4.13 

0.275 

54  7 

3  36.5 

190  34 

12  42.3 

0.4912 

1.3092 

1.62 

0.2093 

9 

0.4410 

4.25 

0.284 

53  41 

3  34.7 

189  41 

12  38.7 

0.4995 

1.3094 

1.49 

0.1720 

10 

0.4437 

4.42 

0.295 

53  3 

3  32.2 

188  48 

12  36.2 

0.6096 

1.3096 

1.36 

0.1316 

11 

0.4465 

+4.63 

+0.309 

52  8 

3  28.5 

187  56 

12  31.7 

+0.6205 

+1.3098 

-1.22 

-0.0862 

12 

0.4492 

4.87 

0.325 

50  57 

3  23.8 

187  2 

12  28.1 

0.6310 

1.3100 

1.09 

0.0355 

13 

0.4519 

5.13 

0.342 

49  34 

3  18.3 

186  10 

12  24.7 

0.5403 

1.3101 

0.95 

9.9780 

14 

0.4547 

5.381  0.3.59 

48  2 

3  12.1 

185  17 

12  21.1 

0.6479 

1.3102 

0.82 

9.9116 

15 

0.4574 

5.62 

0.374 

46  28 

3  5.9 

184  24 

12  17.6 

0.6535 

1.3104 

0.68 

9.8330 

16 

0.4601 

+5.82 

+0.388 

44  59 

2  59.9 

183  32 

1214.1 

+0.6572 

+1.3104 

-0.56 

-9.7370 

17 

0.4629 

5.98 

0.399 

43  40 

2  54.7 

182  39 

12  10.6 

0.6593 

1.3105 

0.41 

9.6132 

18 

0.4656 

6.10 

0.407 

42  38 

2  50.5 

181  47 

12  7.1 

0.5605 

1.3106 

0.28 

9.4392 

19 

0.4684 

6.19 

0.413 

41  52 

2  47.5 

180  54 

12  3.6 

0.6615 

1.3106 

-0.14 

9.1446 

20 

0.4711 

6.27 

0.418 

41  23 

2  45.5 

180  2 

12  0.1 

0.5635 

1.3106 

0.00 

-7.591  J 

(18.0)  21 

0.4738 

+6.34 

+0.423 

41  6 

2  44.4 

179  9 

11  66.6 

+0.5668 

+1.3106 

+0.13 

+9.1193 

22 

0.4766 

6.44 

0.429 

40  54 

2  43.6 

178  17 

1 1  5.3.1 

0.5720 

1.3106 

0.27 

9.4267 

23 

0.4793 

6.56 

0.438 

40  41 

2  42.7 

177  24 

1 1  49.6 

0.5789 

1.3105 

0.40 

9.6047 

24 

0.4820 

6.73 

0.448 

40  20 

241.3 

176  32 

11  46.1 

0.5871 

1.3105 

0.54 

9.7305 

25 

0.4848 

6.92 

0.461 

39  47 

2  39.1 

175  39 

1 1  42.6 

0.5959 

1.3104 

0.67 

9.8278 

26 

0.4875 

+7.14 

+0.476 

38  59 

2  35.9 

174  46 

1139.1 

+0.6044 

+1.3102 

+0.81 

+9.9070 

27 

0.4903 

7.37 

0.491 

37  59 

2  31.9 

173  54 

1 1  35.6 

0.6121 

1.3101 

0.94 

9.9741 

28 

0.4930 

7.59 

0.506 

36  50 

2  27.3 

173  1 

11  32.1 

0.6182 

1.3100 

1.08 

0.0320 

29 

0.4957 

7.79 

0.519 

35  38 

2  22.6 

172  9 

1128.6 

0.6227 

1.3098 

1.21 

0.0830 

30 

0.4985 

7.96 

0.531 

34  28 

2  17.9 

171  16 

1125.1 

0.6257 

1.3097 

1.36 

0,1286 

31 

0.5012 

+8.09 

+0.539 

33  27 

2  13.8 

170  23 

1121.6 

+0.6274 

+1.3095 

+1.48 

+0.1695 

32 

0.5040 

+8.19 

+0.546 

32  37 

2  10.5 

169  31 

II  18.1 

+0.6284 

+1.3092 

+1.61 

+0.2068 
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FOB  WASHINGTON  MEAN  MIDNIGHT, 

SoUrDay. 
'(Sid.  Hoar.) 

! 

T 

/ 

a 

H 

I^g. 

Log*. 

i 

Lofi. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

iJuly        1 

0.5019 

+  8.09 

+o!539 

O         1 

33  97 

h    m 
9  13.8 

O        / 

170  93 

h    m 
1191.5 

+0.6974 

+1.3005 

+1.48 

+0.1695 

9 

0.5040 

8.19 

0.546 

39  37 

9  10.5 

169  31 

11  18.1 

0.6984 

1.3099 

1.61 

0.9068 

3 

0.5067 

8.96 

0.551 

39   0 

9   8.0 

168  38 

11  14.5 

0.6995 

1.3090 

1.74 

0.9411 

4 

0.5094 

8.33 

0.555 

3137 

9   6.5 

167  45 

11  11.0 

0.6314 

1.3088 

1.88 

0.9730 

5 

0.5199 

8.49 

0.661 

3193 

9   5.5 

166  59 

11    7.5 

0.6348 

1.3085 

9.01 

0.3095 

UM)    6 

0.5149 

+  8.53 

+0.669 

31  13 

9    4.9 

165  59 

11    3.9 

+0.6398 

+1.3089 

+9.14 

+0.3300 

7 

0.5176 

8.68 

0.579 

31    9 

9    4.1 

165   6 

11    0.4 

0.6405 

1.3079 

9.97 

0.3557 

6 

0.5904 

8.87 

0.599 

30  49 

9   9.8 

164  13 

10  56.9 

0.6544 

1.3076 

9.40 

0.3798 

1                9 

0.5931 

9.10 

0.606 

3011 

9   0.7 

163  19 

10  53.3 

0.6699 

1.3073 

9.53 

0.4096 

10 

0.5959 

9.35 

0.693 

99  97 

157.8 

169  96 

10  49.7 

0.6713 

1.3069 

9.66 

0.4941 

11 

0.5986 

+  9.60 

4^.640 

98  33 

1  54.9 

161  391  10  46.1 

+0.6789 

+1.3066 

+9.78 

+0.4446 

19 

0.5313 

9.83 

0.655 

97  39 

1  50.1 

160  39 

10  49.6 

0.6859 

1.3069 

9.91 

0.4639 

13 

0.5341 

10.03 

0.669 

96  99 

1  45.9 

159  451  10  39.0 1 

0.6900 

1.3058 

3.04 

0.4893 

1              "^ 

0.5368 

10.90 

0.680 

95  98 

141.9 

158  51 

10  35.4 

0.6933 

1.3053 

3.16 

0.4998 

'' 

0.5395 

10.39 

0.688 

94  35 

138.3 

157  58 

10  31.9 

0.6954 

1.3049 

3.99 

0.5165 

'               J6 

0.5493 

+10.41 

+0.694 

93  54 

135.6 

157    4 

10  98.3 

+0.6967 

+1.3045 

+3.41 

+0.5395 

1               "^ 

0.5450 

10.47 

0.698 

93  95 

133.7 

156  10 

10  94.7 

0.6978 

1.3040 

3.53 

0.5479 

i               18 

0.5478 

10.53 

0.709 

93    9 

139.6 

155  16 

10  91.1 

0.6994 

1.3036 

3.65 

0.5697 

1               '» 

0.5505 

10.61 

0.707 

93    1 

139.1 

154  91 

10  17.4 

0.7019 

1.3031 

3.77 

0.5768 

'              90 

0.5539 

10.70 

0.714 

99  58 

131.9 

153  97 

10  13.8 

0.7057 

1.3096 

3.89 

0.5903 

1  CMM»  91 

0.5560 

+10.64 

+0.799 

99  53 

1  31.5 

159  39 

10  10.1 

40.7108 

+1.3091 

+4.01 

+0.6034 

99 

0.5587 

11.00 

0.734 

9941 

1  30.7 

151  37 

10   6.5 

0.7168 

1.3016 

4.13 

0.6159 

93 

0.5614 

11.90 

0.746 

99  90 

199.3 

150  49 

10   9.8 

0.7939 

1.3010 

4.95 

0.6980 

;         94 

0.5649 

11.41 

0.760 

9147 

197.1 

149  47 

9  59.1 

0.7995 

1.3005 

4.36 

0.6396 

1               95 

0.5669 

11.61 

0.774 

91    5 

194.3 

148  59 

9  55.5 

0.7351 

1.9999 

4.48 

0.6508 

96 

0.5697 

+11.80 

+0.786 

9016 

191.1 

147  57 

9  51.8 

+0.7396 

+1.9994 

+4.59 

+0.6616 

97 

0.5794 

11.95 

0.797 

1995 

1  17.7 

147   9 

9  48.1 

0.7499 

1.9988 

4.70 

0.6791 

1              98 

0.5751 

19.07 

0.804 

18  36 

1  14.4 

146   6 

9  44.4 

0.7450 

1.9989 

4.81 

0.6891 

99 

0.5779 

19.15 

0.810 

17  64 

1  11.6 

145  10 

9  40.7 

0.7469 

1.9976 

4.99 

0.6919 

1              "" 

0.5806 

19.90 

0.814 

17  91 

1    9.4 

144  14 

9  36.9 

0.7468 

1.9971 

5.03 

0.7013 

31 

0.5834 

+19.95 

+0.817 

17    0 

1    8.0 

143  18 

9  33.9 

+0.7476 

+1.9965 

+6.13 

+0.7103 

ADg.           1 

0.5861 

19.30 

0.890 

16  49 

I    7.3 

149  99 

9  99.5 

0.7490 

1.9959 

5.94 

0.7191 

9 

0.5888 

19.38 

0.895 

16  45 

1    7.0 

14195 

9  95.7 

0.7514 

1.9959 

5.34 

0.7976 

1                3 

0.5916 

19.49 

0.839 

16  44 

1    6.9 

140  98 

9  91.9 

0.7559 

1.9946 

5.44 

0.7358 

1                4 

0.5043 

19.64 

0.849 

16  40 

1    6.7 

139  39 

9  18.1 

0.7609 

1.9940 

5.54 

0.7438 

1  CKLm    5 

0.5970 

+19.89 

+0.855 

16  30 

1    6.0 

138  35 

9  14.3 

+0.7669 

+1.9934 

+6.64 

+0.7514 

6 

0.5998 

13.03 

0.869 

16  10 

1    4.7 

137  37 

9  10.5 

0.7795 

1.9998 

6.74 

0.7588 

i       7 

0.6015 

13.95 

0.884 

1541 

1    9.7 

136  40 

9   6.7 

0.7788 

1.9999 

5.84 

0.7661 

t               8 

0.6053 

13.47 

0.898 

16   3 

1    0.9 

136  43 

9   9.9 

0.7843 

1.9915 

5.93 

0.7730 

1               ^ 

0.6080 

13.65 

0.910 

14  90 

0  57.3 

134  45 

8  59.0 

0.7888 

1.9909 

6.09 

0.7797 

1              '^ 

0.6107 

+13.80 

+0.990 

13  35 

0  54.3 

133  47 

8  55.1 

+0.7990 

+1.9903 

+6.11 

+0.7869 

!       » 

0.6135 

13.90 

0.997 

19  54 

0  51.6 

139  49 

8  51.3 

0.7941 

1.9896 

6.90 

0.7995 

19 

0.6169 

13.97 

0.933 

19  90 

0  49.3 

131  50 

8  47.3 

0.7951 

1.9890 

6.99 

0.7986 

13 

0.6189 

14.01 

0.934 

1155 

0  47.7 

130  59 

8  43.5 

0.7957 

1.9884 

6.37 

0.8044 

14 

0.6917 

14.03 

0.936 

1141 

0  46.7 

199  53 

8  30.5 

0.7961 

1.9878 

6.46 

0.8109  < 

i      ^^ 

0.0944 

+14.07 

+0.938 

1136 

0  46.4 

198  54 

8  35.6 

+0.7971 

+1.9871 

+6.54 

+0.8157  , 

i               16 

0.6979 

+14.19 

+0.949 

1138 

0  46.5 

197  55 

8  31.7 

+0.7989 

+1.9865 

+6.69 

♦0.8910 

19 


290 


INDEPENDENT  STAR-NUMBBRS,  1889. 


FOR  WASHINGTON  MEAN  MIDNIGHT, 

/ 

a 

ff 

Solar  Day. 
(Sid.  Hour.) 

T 

^gg. 

Log*. 

i 

Lo«i. 

InATO. 

In  Time. 

In  Arc. 

In  Time. 

InAro. 

InTinw. 

y 

// 

8 

O         / 

h    m 

O       / 

h    m 

/« 

Aug.      16 

0.6272 

•t-14.12 

+0.942 

1138 

0  46.5 

127  55 

8  31.7 

+0.7989 

+1.2865 

+6.62 

+6.8210 

17 

0.6299 

14.21 

0.947 

1141 

0  46.7 

126  56 

8  27.7 

0.8016 

1.2859 

6.70 

0.8261 

18 

0.6326 

14.34 

0.956 

1142 

0  46.8 

125  56 

8  23.7 

0.8054 

1.2853 

6.78 

0.8310 

19 

0.6354 

14.49 

0.966 

1136 

0  46.4 

124  57 

8  19.8 

0.8099 

1.2847 

6.85 

0.8358 

80 

0.6381 

14.66 

0.977 

1122 

0  45.5 

123  57 

8  15.8 

0.8147 

1.2841 

6.92 

0.8404 

(».0)2I 

0.6408 

•1-14.84 

+0.989 

10  59 

0  43.9 

122  57 

8  11.8 

+0.8193 

+1.2836 

+7.00 

+0.8448 

22 

0.0436 

15.00 

1.000 

10  29 

0  41.9 

121  57 

8   7.8 

0.8231 

1.2830 

7.06 

0.8491 

23 

0.6463 

15.13 

1.009 

953 

0  39.5 

120  56 

8   3.7 

0.8262 

1.2824 

7.13 

0.8532 

24 

0.6491 

15.23 

1.015 

9  17 

0  37.1 

119  56 

7  59.7 

0.8281 

1.2819 

7.20 

0.8572 

25 

0.6518 

16.28 

1.019 

8  45 

0  35.0 

118  55 

7  65.7 

0.8292 

1.2813 

7.26 

0.8609 

26 

0.6545 

+15.31 

+1.021 

8  19 

0  33.3 

11754 

7  61.6 

+0.8294 

+1.2808 

+7.32 

+0.8646 

27 

0.6573 

15.33 

1.022 

8   2 

0  32.1 

116  53 

7  47.5 

0.8295 

1.2803 

7.38 

0.8680 

28 

0.6600 

15.34 

1.023 

755 

0  31.7 

115  52 

7  43.5 

0.8298 

1.2798 

7.44 

0.8713 

29 

0.6628 

15.37 

1.025 

7  55 

0  31.7 

11450 

7  39.4 

0.8308 

1.2793 

7.49 

0.8746 

30 

0.6655 

15.44 

1.029 

8    1 

0  32.1 

113  49 

7  35.3 

0.8327 

1.2788 

7.54 

0.8776 

31 

0.6682 
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+8.7589 

(i.O)  21 

0.9749 

+29.09 

+1.939 

4  46 

0  19.1 

369  26 

23  67.7 

+1.1045 

+1.3106 

-0.09 

-8.9416 

22 

0.9776 

29.36 

1.957 

4  39 

0  18.6 

358  30 

23  64.0 

1.1084 

1.3106 

0.23 

9.3657 

23 

0.9803 

29.61 

1.974 

428 

0  17.9 

357  34 

23  60.3 

1.1120 

1.3105 

o.:w 

9.5760 

24 

0.9831 

29.83 

1.989 

4  13 

0  16.9 

356  38 

23  46.5 

1.1151 

1.3104 

0.52 

9.7171 

25 

0.9858 

30.02 

2.001 

358 

0  15.9 

355  42 

23  42.8 

1.1177 

1.3104 

0.67 

9.8232 

26 

0.9886 

+30.16 

+2.011 

3  44 

0  14.9 

354  46 

23  39.1 

+1.1196 

+1.3103 

-0.81 

-9.9084 

27 

0.9913 

30.27 

2.018 

3  33 

0  14.2 

363  49 

23  36.3 

1.1212 

1.3101 

0.95 

9.9794 

28 

0.9940 

30.37 

2.024 

327 

0  13.8 

352  63 

23  31.6 

1.1224 

1.3100 

1.10 

0.0404 

29 

0.9968 

30.45 

2.030 

326 

0  13.7 

36167 

23  27.8 

1.1236 

1.3098 

1.24 

0.0937 

30 

0.9995 

30.56 

2.037 

327 

013.8 

361    1 

23  24.1 

1.1251 

1.3096 

1.38 

0.1410 

31 

1.0023 

+30.68 

+2.046 

332 

014.1 

360   4 

23  20.3 

+1.1270 

+-1.S094 

-1.63 

-0.1836 

32 

1.0050 

+30.85 

+2.067 

337 

0  14.6 

349   8 

23  16.6 

+1.1293 

+-1.3091 

-1.67 

-0.2222 
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1 
MEAN  PTiAOES  FOB  1889.0.    (Janaary  0'.0-0'.5e2,  Washington.) 

KuneofSUr. 

•SS!- 

BIcbtAMOukin. 

AimiiAl 
VwiAUon. 

DeoliiiAtioii. 

VarUtion. 

1       a  Androroedse 

2.0 

0    2  39.025 

• 
+  3.0913 

+  28*  28'  39.19 

+  I9;885 

'  •    ?  Cassiopc® 

2.0 

0    3  15.424 

3.1739 

+  58  32  13.96 

19.859 

•  99  AndromedflB 

5.3 

0    4  33.178 

3.1099 

+  45  27  15.65 

90.036  ' 

I       4  Draconis  (H.)  .      S.  P. 

4.7 

0    6  59.905 

9.8865 

+  101  46     1.00 

90.099  1 

r  Pegasi  (Algenib) 

2.7 

0    7  31.204 

3.0836 

+   14  33  59.02 

90.094 

'  •    €  Andromeds 

4.3 

0  12  31.797 

+  3.1999 

+  36  10  10.96 

+  19.984 

•     e  Ceti          ... 

3.3 

0  13  46.175 

3.0598 

-     9  26  22.46 

19.95tj 

•    6  Ursffi  Minoris   .      S.  P. 

6.0 

0  14  20.274 

0.1510 

+  91  41     4.63 

19.941 

•  44  Piacium    . 

6.0 

0  19  42.737 

3.0739 

+     1   19  29.67 

19.955  j 

?  Hydri       . 

3.0 

0  19  54.315 

.3.9318 

-  77  52  46.08 

90.984 

13  Ceti           ... 

6.0 

0  24  22.427 

+  3.0618 

-     4  34  14.41 

+ 19.938 

«  DracoDiB  .         .      S.  P. 

3.3 

0  28  44.633 

9.5991 

+  109  35  59.67 

19.890 

•    «  AjidromedsB 

4.0 

0  30  57.146 

3.1905 

+  33    6  29.27 

19.879 

a  Cassiopece  (var.) 

2.5 

0  34  12.677 

3.3735 

+  55  55  42.24 

19.789 

^  CeU          ... 

2.0 

0  38     1.078 

3.0143 

-  18  35  45.92 

19.809 

91  Cassiopes 

6.0 

0  38  19.363 

+  3.8568 

+  74  22  52.32 

+  19.753 

•    o  Cassiopea 

5.0 

0  38  32.427 

3.3190 

+  47  40  35.97 

19.755 

•    3  Piscium    . 

4.3 

0  42  55.382 

3.1073 

+     6  58  50.83 

19.650 

35P  Caraelop.  (H.)  .      S.  P. 

4.7 

0  48  19.066 

0.3918 

+  95  59     1.64 

19.596 

•    X  CassiopecB 

2.0 

0  50    0.703 

3.5786 

+  60    6  55.40 

19.564 

•    fk  Andromed® 

4.0 

0  50  35.545 

+  3.3109 

+  37  53  49.88 

+  19.618 

•  43  Cephei  (H.)     . 

4.3 

0  53  40.963 

7.9989 

+  85  39  40.51 

19.505 

c  Piscium    . 

4.0 

0  57  10.930 

3.1090 

+     7  17  32.42 

19.455 

fi  Andromedce 

2.8 

1     3  31.061 

3.3441 

+  35     1  54.55 

19.166 

•    «  Tucan»   . 

5.0 

1   12    0.355 

9.0553 

-  69  27  56.33 

19.171 

•   f  Piscium    . 

5.0 

1   12    4.372 

+  3.0896 

+     3     1  46.70 

+  19.036 

a  UreiB  Minoris  (FoZom) 

.  2.0 

1   18    7.893 

93.1540 

+  88  42  59.50 

18.898 

^»Celi 

3.0 

1   18  28.492 

9.9970 

-     8  45  22.82 

16.669 

38  Cassiopes 

6.3 

1  22  58.550 

4.3771 

+  69  41  34.60 

18.678 

•    «  Octantis   .         .      S.  P. 

5.0 

1  23    6.885 

8.7381 

-  94  47     1.14 

18.750 

19  Piscium    . 

8.7 

1  25  32.621 

+  3.9096 

+   14  46  24.13 

+  18.665 

•    u  Ai)dromed8B 

4.0 

1  30  17.022 

3.5041 

+  40  51     0.41 

18.147 

•    jc  Piscium    . 

5.7 

1  31   12.835 

3.1704 

+   11  34  24.83 

18.598 

a  Cridani  (Aehemar)  . 

1.0 

1  33  34.463 

9.9394 

-  57  48    3.17 

18.358 

•     V  Piscium    . 

4.7 

1  35  39.293 

3.1178 

+     4  55  32.28 

18.331 

0  Piscium    . 

4.3 

1  39  31  933 

+  3.1699 

+     8  35  55.06 

+  18.918 

'  •    C  Ou 

8.0 

1  45  58.884 

9.9618 

-   10  53    4.78 

17.896 

fi  Ajielis     . 

8.0 

1  48  30.485 

3.3035 

4.  20  15  54.37 

17.799 

1      GO  Cassiopes 

4.0 

1  53  57.831 

5.0104 

+  71  53     1.26 

17.648 

•    r  Andromeda 

2.8 

1  57     5.188 

3.6609 

+  41  47  47.95 

17.444 

»       a  Arietifl      . 

2.0 

2    0  54.976 

+  3.3709 

+  22  56  13.86 

+  17.175  ' 

a  Draconis  .         .      S.  P. 

8.3 

2     1  23.106 

1.6937 

+  115    5  36.99 

17.300 

1  •    p  Trianguli 

3.0 

2    2  56.377 

.3.5544 

+  34  27  42.64 

17.906 

^»Cen 

4.3 

2    7     7.013 

+  3.1740 

+     8  19  32.23 

17.039 

.•    4  UrsfiB  Minoris    .      S.  P. 

5.0 

2    9  17.346 

—  0.3934 

+  101  55  51.04 

16.907 

•    f  Trianguli 

4.3 

2  10  42.956 

+  3.5608 

+  33  20    0.34 

+  16.847 

1  •  «7  Ceti 

6.0 

2  11  26.780 

9.9893 

-     6  56    2.97 

16.734 

•    a  Hydri 

4.0 

2  19  46.561 

1.0546 

-  69     9  52.40 

IG.451 

(  CassiopecB 

4.0 

2  19  55.288 

4.8616 

+  66  54    9.76 

16.435  ■ 

rCeri          ... 

4.0 

2  22  15.455 

+  3.1837 

+     7  57  43.44 

+  16.997  1 

r  .Un 

ni«rkfHl  with  on  a^te 

Ti»k  »rti  ifiveii 

aft«r  (boM  of  sUadArd 

•ten. 
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MEAN  PLACES  FOB  1889.0.    (January  0*.0-0*.5e2,  Washington.) 

Name  of  star. 

tade. 

BIglitAMseiiiion. 

ADnnal 
Varlirtion. 

Anniial 
Yariatkm. 

5  UrsaB  Minoris   .      S.  P. 

4.7 

h     m       s 

2  27  45.989 

• 
—  0.1908 

+  103  48  38.14 

+  16r01l 

•    ^  Ceti 

4.0 

2  33  47.597 

+  3.0727 

-     0     9     3.35 

15.698 

•    fx  Hydri      . 

6.0 

2  34     1.987 

—  1.4365 

-  79  35  35.92 

15.681 

•    e  Persei       . 

4.0 

2  36  37.200 

+  4.0695 

+  48  45  29.96 

15.460 

r  Ceti          ... 

3.3 

2  37  32.923 

3.1032 

+     2  46     3.22 

15.341 

•    <r  Arietis      . 

5.7 

2  45  21.856 

4-  3.3045 

+   14  37  26.77 

+  15.010 

/9  Ursae  Minoris  .      S.  P. 

2.0 

2  51     2.057 

—  0.2315 

+ 105  23  27.23 

14.719 

•  47  Cephei  (H.)      . 

6.0 

2  51  21.107 

+  7.7197 

+  78  58  43.46 

14.700 

•    s  Arietis     . 

4.3 

2  52  51.908 

3.4210 

+  20  53  45.30 

14.608 

a  Ceti 

2.3 

2  56  28.609 

3.1303 

+     3  39  13.54 

14.311 

•    /9  Persei  {Algol)  {var.) 

2.7 

3    0  56.812 

+  3.8835 

+  40  31  38.19 

+  14.123 

48  Cephei  (H.)      . 

6.3 

3     6  15.292 

7.4054 

+  77  19  32.25 

13.735 

C  Arietis 

4.7 

3    8  31.275 

-      3.4393 

+  20  37  57.04 

13.559 

a  Persei       . 

2.0 

3  16  24.003 

4.2573 

+  49  27  55.23 

13.096 

•    P  OctanUs   .         .      S.  P. 

6.0 

3  17  47.895 

+  12.9719 

-  95  54  25.90 

12.992 

•     t  Hydri       . 

5.0 

3  18  44.268 

—   1.5993 

-  77  47  36.44 

+  13.025 

f  Urs®  Minoris   .      S.  P. 

3.0 

3  20  54.544 

—  0.1340 

+  107  46  15.73 

12.811 

•    /Tauri       . 

4.0 

3  24  44.660 

+  3.3048 

+   12  33  20.64 

12.566 

t  Eridani    . 

3.0 

3  27  42.037 

2.8236 

-     9  50    3.39 

12.395 

d  Persei       . 

3.3 

3  35     1.401 

4.2498 

+  47  25  54.36 

11.813 

•    X  Camelopardalis  (H.). 

4.3 

3  38  38.882 

+  6.2377 

+  70  59  20.44 

+  11.549 

71  Tauri 

3.0 

3  40  53.153 

3.5568 

+  23  45  40.29 

11.383 

C  Persei       . 

3.0 

3  47     9.294 

+  3.7601 

+  31  33  11.34 

10.952 

C  Ursffi  Minoris   .      S.  P. 

4.3 

3  48    2.193 

—  2.2523 

+  101  51  51.85 

10.920 

•    r  Hydri       . 

3.3 

3  48  57.751 

—  0.9970 

-  74  34  44.22 

10.981 

•     c  Persei 

3.3 

3  50  24.282 

+  4.0098 

+  39  41  17.80 

+  10.725 

Y  Eridani    . 

3.0 

3  52  51.072 

2.7985 

-   13  49  29.39 

10.448 

•   A«  Tauri       . 

4.7 

3  58    7.997 

3.5399 

+  21  46  39.74 

10.086 

•    c  Persei       . 

4.0 

4    0  36.234 

4.3369 

+  47  24  54.79 

9.943 

Groombr.  2320  .      S.  P. 

6.3 

4    6     1.043 

0.1396 

+  111  53  50.36 

9.498 

•    0^  Eridani    . 

4.3 

4     6  26.824 

-f  2.0267 

-     7     7  39.64 

+  9.619 

Y  Tauri 

4.0 

4  13  28.600 

-f  3.4089 

+   15  21  32.12 

8.961 

•    71  Ursae  Minoris   .      S.  P. 

5.0 

4  20  45.290 

—  1.8169 

+  103  59  20.87 

8.161 

e  Tauri 

3.7 

4  22     8.091 

-f  3.4974 

+   18  56    0.55 

8.261 

7i  Draconis  .         .      S.  P. 

2.7 

4  22  29.449 

+  0.8063 

+  118  14    4.10 

8.222 

•    d  Mensffi     . 

6.0 

4  25  30  152 

—  4.2251 

-  80  28  25.28 

+  8.041 

•   171  Persei 

6.0 

4  25  36.338 

+  4.2100 

+  42  49  32.80 

8.008 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.310 

—  0.1351 

+  110  59  30.87 

7.798 

a  Tauri  (Aldeharan)   . 

1.0 

4  29  33.076 

+  3.4374 

+   16  17    7.50 

7.518 

•    T  Tauri 

4.3 

4  35  34.962 

3.5953 

+  22  44  35.27 

7.189 

a  Cannelopardalis 

4.7 

4  43     0.891 

+  5.9247 

+  66     9  10.05 

+  6.609 

•     i  Tauri 

5.3 

4  44  52.840 

3.5053 

+   18  39    0.33 

6.410 

I  Aurigae    . 

3.0 

4  49  45.915 

3.9006 

+  32  59  22.21 

6.028 

•    C  Aurigae    . 

4.0 

4  54  43.158 

+  4.ia50 

+  40  54  46.42 

5.628 

e  Ursse  Minoris   .      S.  P. 

4.3 

4  57  21.942 

—  6.3329 

+  97  46  52.45 

5.415 

11  Ononis     . 

5.0 

4  58  13.554 

+  3.4244 

+   15  14  55.39 

+  5.301 

•    fi  Eridani    .         ... 

3.0 

5    2  23.566 

2.9485 

-     5  13  49.99 

4.930 

a  AurigaB  {Capella) 

1.0 

5     8  29.365 

4.4246 

+  45  53    2.66 

4.035 

fi  Orionis  {Rigel) 

1.0 

5    9  12.197 

2.8813 

-     8  19  49.92 

4.402 

•    T  Orionis     . 

4.0 

5  12  12.944 

+  2.9125 

-     6  57  54.58 

+  4.140 

'  Apparent  right  aaoensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOB  1889.0.    (January  0*.0~0*.562,  Washington.) 

Name  of  Star. 

tade. 

Right  AMauioD. 
h      m       0 

5  19  16.506 

Annual 
y*riation. 

DMlination. 

AnnuAl 
YftrUUon. 

?  Tauri 

2.0 

+   3.789ia 

+  28*' 30  46.12 

+  3!364 

Groombridge  966 

6.3 

5  24  53.555 

8.0003 

+  74  58     6.64 

3.079 

•    /  AurigSB    . 

5.0 

5  25  30.286 

.3.9049 

+  32     6  33.67 

3.027 

S  Ononis  (var,)  . 

2.5 

5  26  20.146 

3.0634 

-     0  22  55.25 

2.930 

*        Groombridge  944 

.        6.3 

5  26  29.694 

18.6490 

+  85    8  19.62 

2.934 

a  Leporis    . 

3.0 

5  27  50.073 

+  2.0447 

-   17  54     8.42 

+  2.805 

c  Ononis    . 

2.0 

5  30  34.851 

3.0423 

-     1   16  24.56 

2.568 

i       tt  Columb® 

2.0 

5  35  37.839 

+  2.1728 

-  34     8     1.74 

2.083 

Of  Draconis  . 

S 

P.    5.0 

5  37  36.156 

—  0..3539 

+  111   11  27.07 

1.633 

•     «  Ononis    . 

2.7 

5  42  29.495 

-f  2.8448 

-     9  42  35.00 

1.534 

•     V  AurigSB    . 

4.0 

5  43  47.776 

-f  4.1540 

+  39     6  54.00 

+    1.453 

V'*  Draconis  . 

S. 

P.    4.3 

5  43  54.757 

—   1.0792 

+  107  47  49.12 

1.679 

•    d  Doradus  . 

4.3 

5  44  34.650 

+  0.1047 

-  65  46  37.53 

1.328 

a  Orion  is  {par.)  . 

1.2 

5  49    9.738 

3.2470 

+     7  23     8.18 

0.955 

j  •    fi  AurigiB    . 

2.0 

5  51  23.209 

4.4017 

+  44  56     6ii2 

0.743 

•    e  AurigiB    . 

3.0 

5  52     9.163 

+  4.0920 

+  37  12  14.05 

+  0.598 

¥  Ononis     . 

4.7 

6     1   14.116 

3.4274 

+    14  46  51.29 

—  0.138 

1     tt  Canielopardalis  (H.) 

4.7 

6    6  36.586 

+  6.6174 

+  69  21  26.28 

0.679 

^  Urs8B  Minoris   . 

S. 

P.    4.3 

6    8    7.106 

—  19.4640 

+  93  23  18.99 

0.762 

•    ij  Geminorum 

3.3 

6    8  10.676 

-f  3.6227 

+  22  32  17.46 

0.732 

p.  Geminorum 

3.0 

6  16  14.743 

-f  3.6316 

+  22  34  10.85 

—   1.542 

'  •    ^^  Auriga)    . 

5.3 

6  16  20.990 

4.6267 

+  49  20  36.53 

1.440 

a  Argiis  {Canopus) 

1.0 

6  21  29.356 

1.3304 

-  52  38    6.81 

1.669 

■  •     V  Geminorum 

4.7 

6  22  22.327 

-f  3.5631 

+  20  16  53.60 

1.976 

•    /  Draconis      .     . 

S. 

P.    4.0 

6  23     3.415 

—   1.0795 

+  107  18  56.17 

1.638 

1 

'       X  Geminorum 

2.3 

6  31   17.974 

+  3.4674 

+   16  29  35.69 

—  2.778 

,  •     r  Geminorum 

3.3 

6  37     6.152 

3.6934 

+  25  14  24.80 

3.246 

•    ^^Aurig®    . 

.      '5.7 

6  38  44.248 

4.3290 

+  43  41   12.95 

3.226 

t    a  Canis  Majoris  ( Siriu, 

f)       1.0 

6  40  15.415 

2,6436 

-   16  33  52.01 

4.711 

1  •    ff  Geminorum 

3.3 

6  45  28.411 

3.9606 

+  34     5  39.53 

3.964 

51  Cepbei  (H.)      . 

5.3 

6  48  15.529 

+29.9160 

+  87  13     8.58 

—  4.283 

•     :  Meus« 

5.8 

6  49  16.462 

—  4.9014 

-  80  41  45.21 

4.197 

50  Draconis 

S. 

P.    6.0 

6  49  56.965 

—   1.9077 

+  104  41  50.31 

4.4  M 

'        c  Canis  Majoris  . 

1.7 

6  54  15.831 

+  2.3577 

-  28  49  17.84 

4.716 

•    C  Geminorum  {var. 

) 

4.0 

6  57  31.560 

3.5627 

+  20  43  56.20 

4.999 

1       d  Canis  Majoris  . 

2.0 

7     3  52.677 

+  2.4385 

-  26  13    2.58 

—  5.507 

•  63  Aurigffi    . 

5.0 

7     4     1.227 

4.1367 

+  39  30     3.13 

5.510 

*  95  Camelopardalis 

4.7 

7     7  41.692 

+  12.9613 

+  82  37  22.25 

5.869 

•    ^  Volantis  {var.) 

4.7 

7     9  41.081 

—  0.49.35 

-  70  19    7.87 

6.005 

d  Draconis  . 

S. 

P.    3.0 

7   12  31.710 

+  0.0296 

+  112  32     1.39 

6.3;^ 

i  Geminorum 

3.3 

7  13  29.632 

+  3.5879 

+  22  11     9.36 

—  6.337 

r  Draconis  . 

S 

P.    4.7 

7  17  41. i:^ 

—   1.1167 

+  106  51     2.92 

6.776 

Piazzi  vii.  67     . 

6.0 

7  19  19.690 

+  6.2990 

+  68  41  28.18 

6.840    1 

.  •    ^  Canis  Minoris  . 

3.0 

7  21     7.895 

3.2597 

+     8  30  44.06 

6.989    1 

«•  Gremiaonim  ( Castor 

)        1.7 

7  27  31.094 

3.8385 

+  82     7  52.70 

7.550    1 

^  f    a  Canis  Min.  (Procyon 

\)       1.0 

7  33  29.478 

+  3.1434 

+     5  30  31.75 

—  8.992    1 

X  Ursa  Minoris   . 

S 

P.    6.3 

7  34  39.553 

—  64.7655 

+  91     2     7.46 

8.059 

1       ^  Geminorum  {Pollux 

)        1.3 

7  38  31.418 

+  3.6793 

+  28  17  36.87 

8.414    1 

'  •  90  Lyncis     . 

6.0 

7  46  37.710 

4.3883 

+  47  51     4.98 

9.018    I 

1       ^  Geminorum 



5.0 

7  46  42.244 

+  3.6800 

+  27     3     8.82 

—  9.097    ! 

•  AppM^ant  right  Moeiuiona  of  atars  marked  with  an  aat«riak  are  girtui  after  tboae  of  at«iidard  atais. 

f  PoriodiA  oorreotioiia  giTOD  in  the  Appendix  arc  §tiU  to  be  applied  to  the  poaittona  of  Siriiia  and  PrDejoa. 
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FIXED   STARS,   1889. 


MEAN  PLACES  FOR 

1889.0.     (January  0^.0-0^.562,  Washington.) 

Name  of  Star. 

Haeiii< 
tade. 

Annaal 
Yariatlon. 

Declination. 

i 

Annnal 
Variation. 

•        Groombridge  1374     . 

5.7 

7  46  53.710 

+  7.8867 

+  74°  12  46.80 

—  9r058 

c  Draconis .         .      S.  P. 

3.7 

7  48  32.684 

—  0.1790 

+  110    0  53.16 

9.174 

•    oi^Cancri 

6.0 

7  54  12.912 

+  3.6373 

+  25  41  46.11 

9.576 

3  UrsflB  Majoris  (H.)    . 

5.7 

8     1  45.783 

6.0495 

+  68  47  58.73 

10.157 

15Argft8(/>) 

3.0 

8    2  49.015 

3.5545 

-  23  59    5.12 

10.193 

•    C^Cancri      . 

4.7 

8     5  50.751 

+  3.4465 

+   17  58  52.73 

—  10.601 

•    P  Cancri      . 

3.7 

8  10  29.722 

+  3.8589 

+     9  31  36.92 

10.855 

K  Cephei  (pr.)     .      S.  P. 

4.3 

8  12  36.881 

—  1.9885 

+  102  37  23.40 

10.995 

•  30  Monocerotis 

3.7 

8  20    6.822 

+  3.0001 

-     3  32  41.23 

11.505 

*    e  Ghamseleontis  . 

4.7 

8  23  57.328 

—   1.7097 

-  77     7  33.73 

11.761 

71  Cancri 

5.7 

8  26  17.416 

+  3.4784 

+  20  49     3.47 

—  18.008 

Groombr.  3841 .      S.  P. 

6.3 

8  30  28.881 

—  0.8196 

+  107  50  39.88 

18.881 

•    a  HydrflB     . 

5.0 

8  32  57.441 

+  3.1159 

+     3  43  50.03 

18.438 

•    Y  Cancri 

4.3 

8  36  51.750 

3.4805 

+  21  52     1.40 

18.783 

e  HydrsB     . 

3.3 

8  40  53.887 

3.1818 

+     6  49  31.88 

13.003 

♦    <j*  Cancri  {mean)  . 

5.7 

8  47  28.307 

+  3.6736 

+  30  59  57.10 

—  13.405 

I    Ursffi  Majoris    . 

3.0 

8  51  36.333 

+  4.1335 

+  48  28  36.65 

13.903 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  36.200 

—  8.5477 

+  99  51  51.84 

13.684 

<j*  Ursffi  Majoris    . 

5.0 

9    0  37.158 

+  5.3554 

+  67  35    4.04 

14.873 

«  Cancri 

5.0 

9     1  44.134 

3.8559 

+  11     6  52.17 

14.890 

•    e  Hydra     . 

4.0 

9    8  35.383 

+  3.1868 

+     2  46  55.41 

—  15.016 

•    p  ArgOs      . 

1.5 

9  11  58.734 

0.6778 

-  69  15  36.03 

14.805 

(  Argds 

2.0 

9  14     6.973 

1.6018 

-  58  48  33.59 

14.997 

•    a  Lyncis      . 

3.3 

9  14  17.479 

3.6693 

+  34  51  40.48 

15.0^ 

a  Cephei     .         .      S.  P. 

2.7 

9  15  55.820 

1.4366 

+  117  53    4.72 

15.178 

1   Draconis  (H.)  . 

4.3 

9  21   12.768 

+  9.0087 

+  81  48  57.38 

—  15.448 

a  HydrsB     . 

2.0 

9  22    7.976 

8.9491 

-     8  10  40.35 

15.450 

d  UrssB  Majoris   . 

4.7 

9  24  39.323 

5.4016 

+  70  19     2.88 

15.560 

e  UrssB  Majoris   . 

3.0 

9  25  25.756 

4.0414 

+  52  10  57  55 

16.817 

p  Cephei  (pr,)    .      S.  P. 

3.0 

9  27  13.511 

0.7948 

+  109  55  35.68 

16.756 

•  10  Leon  is  Minoris 

4.7 

9  27  25.377 

+  3.6943 

+  36  53  23.82 

—  15.781 

•    0  Leonis     . 

3.7 

9  35  13.576 

+  3.8070 

+   10  23  48.81 

16.818 

•    C  Chameeleontis  . 

5.0 

9  37     7.937 

—  1.5611 

-  80  26  32.69 

16.887 

e  Leonis      . 

3.0 

9  39  33.017 

+  3.4158 

+  24  17     5.73 

16.485 

11  Cephei     .         .      S.  P. 

5.0 

9  40  17.731 

0.9014 

+  109  11  58.49 

16.538 

ju  Leonis     . 

4.0 

9  46  27.018 

+  3.4888 

+  26  31  45.73 

—  16.796 

•  19  Leonis  Minoris 

5.3 

9  50  53.108 

3.6955 

+  41  35     1.81 

16.961 

79  Draconis  .         .      S.  P. 

6.3 

9  51  28.907 

0.7894 

+  106  49  21.96 

17.013 

•    -K  Leonis     . 

5.0 

.  9  54  20.854 

3.1744 

+     8  34  35.09 

17.139 

a  Leonis  {Regulus) 

1.3 

10    2  27.628 

3.8007 

+   12  80  33.84 

17.474 

32  Urs8B  Majoris    . 

6.0 

10    9  58.026 

+  4.4813 

+  65  39  41.53 

—  17.818 

•    k  Urste  Majoris   . 

3.3 

10  10  24.042 

3.6398 

+  48  28    5.03 

17.873 

Y^  Leonis 

2.0 

10  13  51.155 

3.3149 

+  20  24    9.85 

18.086 

•    fi  HydrsB     . 

4.0 

10  20  43.370 

8.9006 

-  16  16  12.69 

18.310 

•    /9  Leonis  Minoris 

4.3 

10  21  27.833 

3.4868 

+  37  16  32.70 

18.314 

•    a  Antliae     . 

4.0 

10  22    4.338 

+  8.7391 

-  30  30  11.59 

—  18.817 

9  Draconis  ( H.)  . 

4.7 

10  25  39.003 

5.8641 

+  76  17    3.51 

18.393 

p  Leonis     . 

4.0 

10  26  58.020 

3.1648 

+     9  52  38.99 

18.438 

986  Cephei  (B.)      .      S.  P. 

5.3 

10  30  19.459 

1.0776 

+  104  20  44.17 

18.589 

•    p  Octantis   .         .      S.  P. 

4.7 

10  34  40.000 

+  6.4875 

-  98    2  13.99 

—  18.681 

*  Apparent  right  osoenaions  of  stars  marked  with  an  asterisk  are  given  after  tiiose  of  standard  stara. 
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i 

'            MEAN  PLACES  FOB  1 

1889.0.    (January  (>*.0-^0*.662,  Washington.) 

KuneofStor. 

to£^. 

Bight  Asoencion. 

AnniuU 
VftrUtioD. 

+  3.*2709 

DeoUiMtkm. 

AimiuU 

•  41  Leonis  Minoris . 

5.7 

10  37  22*812 

+  23^*46'    9'!43 

— 18.738 

ij  Arg^s  {tor.)    . 

1-6 

10  40  45.276 

9.3134 

-  59     6    3.83 

18.870 

/  LeoDis 

5.3 

10  43  25.386 

3.1586 

+   11     7-56.40 

18.972 

'  •  ^  Chamsleontis  . 

5.0 

10  44  44.251 

0.6381 

-  79  57  18.03 

18.982 

e  Ccphei     .         .      S.  P. 

3.3 

10  45  43.679 

2.1817 

+  114  23    0.23 

18.877 

,  •  46  Leonis  Minoris 

4.0 

10  47     6.190 

4-  3.3697 

+  34  48  47.78 

—  19.295 

•        Groombridge  1706     . 

6.0 

10  51     3.374 

4.9712 

+  78  21  52.64 

19.181 

a  UrssB  Majoris    . 

2.0 

10  56  52.393 

+  3.7478 

+  62  21     0.35 

19.363 

1  •    Ji  Octnnlis   . 

6.0 

11     0    5.148 

—  0.2129 

-  83  59  48.43 

19.372 

,  •  p*  Leonis 

6.0 

11     1   14.507 

+  3.0621 

+     2  33  27.94 

19.487 

•   ifi  UrssB  Majoris    . 

3.3 

11     3  25.277 

+  3.3936 

+  45    .6     1.12 

—  19.504 

!       S  Leonis     . 

2.3 

11     8  12.303 

3.1983 

+  21     7  54.10 

19.686 

1  *    V  Urs»  Majoris    . 

3.3 

11  12  29.096 

3.2578 

+  33  41  59.66 

19.569 

,       d  Crateris   . 

3.3 

11  13  47.498 

2.9964 

~  14  10  41.14 

19.464 

o  Cephei     .         .      S.  P. 

5.3 

11  14     4.222 

2.4438 

+  112  29  44.44 

19.669 

T  LeoDis 

5.0 

11  22  13.728 

+  3.0861 

+     3  28    2.77 

—  19.802 

X  Draconis  . 

3.3 

11  24  48.376 

3.6219 

+  69  56  36.98 

19.838 

I  •    e  Hydr©     . 

4.0 

11  27  32.540 

2.9428 

-  31   14  37.06 

19.885 

u  Leonis     . 

5.0 

11  31   15.931 

3.0713 

-     0  12  39.73 

19.861 

r  Cephei     .         .      S.  P. 

3.3 

11  34  47.549 

2.4161 

+  102  59  14.10 

20.075 

•   X  Ursae  Majoris   . 

3.7 

11  40  11.286 

+  3.1906 

+  48  23  41.22 

—  19.961 

fi  Leouis 

2.0 

11  43  23.867 

3.0640 

+   15  11  32.97 

20.119 

f  UrssB  Majoris    . 

2.3 

11  47  59.482 

3.1620 

+  54  18  42.48 

20.027 

Groombr.  4163  .      S.  P. 

7.0 

11  49  26.345 

2.8647 

+  106  12  26.66 

20.023 

•   jc  Virgin  is   . 

4.3 

11  55  11.076 

3.0751 

+     7  13  59.71 

20.088 

1 

o  Virginis   . 

4.0 

11  59  33.282 

+  3.0576 

+     9  20  58.15 

—20.015 

•    c  Ck)rvi 

3.0 

12    4  24.951 

3.0829 

-  22    0    8.51 

20.050 

4  Draconis  (H.)  . 

4.7 

12    6  59.905 

2.8865 

+  78  13  59.00 

20.022 

X  Corvi 

2.0 

12  10    5.887 

3.0795 

-   16  55  32.18 

20.018 

*    2  Canuin  Venaticorum 

5.3 

12  10  33.803 

3.0222 

+  41   16  41.52 

20.067 

/9  Chamseleontis  . 

6.0 

12  11  50.874 

+  3.3994 

-  78  41  44.09 

—  20.003 

17  Virginis   . 

3.3 

12  14  13.631 

3.0686 

-     0    2  59.87 

20.042 

•    6  Urs»  Minoris   . 

6.0 

12  14  20.274 

0.1510 

+  88  18  55.37 

19.941    , 

a*  Cnicis 

1.0 

12  20  25.728 

3.2949 

-  62  29     1.67 

20.014    1 

•    iJ»Conri 

2.3 

12  24    7.388 

3.1025 

-   15  53  49.92 

20.085 

*   fi  Canum  Venaticorum 

4.3 

12  28  28.256 

+  2.8506 

+  41  57  38.31 

—  19.618 

fi  Covfi 

2.3 

12  28  33.406 

3.1416 

-  22  46  58.30 

19.963 

1       M  Draconis  . 

3.3 

12  28  44.633 

2.5921 

+  70  24    0.33 

i9.8<M)    1 

i  *    r  Virginis  {mean) 

2.7 

12  36    2.173 

3.0383 

-     0  50  26.57 

19.815 

1     n  Cassiopeae        .      S.  P. 

6.0 

12  38  19.363 

*    3.8568 

+ 105  37     7.68 

19.753 

*  31  Comse  Berenices 

5.0 

12  46  17.594 

+  2.9302 

+  28    8  40.94 

-19.062   1 

3^  Canielopardalis  (H.) . 

4.7 

12  48  19.066 

0.3918 

+  84     0  58.36 

19.596 

1  •    r  CassiopesB         .      S.  P. 

2.0 

12  50    0.701 

3.5786 

+  119  53     4.60 

19.564    ; 

1      a   Canum  Venaticorum 

2.7 

12  50  50.145 

2.8I.S6 

+  38  55     4.44 

19.513   ! 

[  •  43  Cephei  (H.)      .      S.  P. 

4.3 

12  53  40.961 

7.2289 

+  94  20  19.49 

19.505 

*    d  Muscffi 

i  4.0 

12  54  38.991 

+  4.1236 

-  70  56  58.65 

—  19.476 

t  •    f  Virginis  . 

2.7 

12  56  39.115 

2.9880 

+   11  33  21.03 

19.418    1 

d  Virginis   . 

4.3 

13     4  12.148 

3.1011 

-     4  56  46.60 

19.313 

•  «)  Caoura  Venaticorum 

4.7 

13  12  33.902 

2.6968 

+  41     9  25.53 

19.036 

1       a  Ur8.Min.(FoZflm)S.P. 

.  2.0 

13  18     7.893 

+  23.1.'vl0 

+  91   17     0.50 

—  18.H1W    1 

*  Appanot  right  AMenAioiM  of  stars  marked  with  an  ast«rUk  tre  giveo  aA«r  thua«  of  ttoiidard  stora. 
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FIXED   STARS,   1889. 


MEAN  PLACES  FOB  1889.0.    (January  0*.0-0*.562,  WashingtoiL) 

Name  of  Star. 

nr-!- 

Right  AjBoeniion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Virginis  (Spica) 

LO 

h     m       « 

13  19  20.712 

+  3.1636 

-   10*"  34  54.46 

— laboi 

38  CassiopesB         .      S.  P. 

6.3 

13  22  58.550 

4.3771 

+  110  18  25.40 

18.678 

•    K  Octantis  . 

6.0 

13  23    6.885 

8.7381 

-  85  12  58.86 

18.750 

C  Virginis   . 

3.3 

13  29    2.222 

3.0531 

-     0     1  41.40 

18.519 

•        B.A.C.4536     . 

5.0 

13  29  50.386 

2.6824 

+  37  45    4.34 

18.540 

•  m  Virginis    . 

6.0 

13  35  47.174 

+  3.1432 

-     8    8  33.42 

—  18.291 

yj  Ursas  Majoris    . 

2.0 

13  43  10.040 

2.3713 

+  49  52    2.53 

iao80 

f)  Bootis 

3.0 

13  49  23.981 

2.8568 

+   18  57  15.81 

18.172 

50  CassiopecB         .      S.  P. 

4.0 

13  53  57.831 

5.0104 

+  108     6  58.74 

17.648 

•    e  Apodis     . 

5.0 

13  54  32.161 

5.6734 

—  76  15  35.90 

17.594 

P  Centauri  .         * 

LO 

13  55  59.474 

+  4.1773 

-  59  50  13.72 

—17.592 

•    n  Hydr©     . 

3.7 

14    0    3.008 

3.4007 

-  26    8  48.01 

17.365 

a  Draconis  . 

3.3 

14     1  23.106 

1.6237 

4-  64  54  23.01 

17.300 

•   d  Bootis      . 

5.0 

14     5  20.235 

2.7387 

+  25  37    3.70 

17.202 

•    K  Virginis    . 

4.3 

14     6  58.494 

3.1937 

-     9  45  24.50 

16.930 

•    d  Octantis  . 

5.0 

14    9  12.367 

+  8.9729 

-  83    9  29.08 

—  16.958 

•    4  Ursffi  Minoris   . 

5.0 

14    9  17.346 

—  0.3234 

+  78    4    8.96 

16.907 

a  Bootis  (Arciurui) 

LO 

14  10  35.919 

+  2.7350 

+  19  46  37.98 

18.885 

•    k  Bootis       . 

4.0 

14  12    9.826 

2.2828 

+  46  36  53.49 

16.661 

•    X  Virginis   . 

4.7 

14  13    6.230 

3.2379 

-  12  61  35.39 

16.731 

t  Cassiopeae         .      S.  P. 

4.0 

14  19  55.288 

+  4.8616 

+  113     5  50.24 

—  16.435 

e  Bootis 

4.0 

14  21  25.140 

2.0442 

+  52  21  50.27 

16.763 

p  Bootis 

3.7 

14  27    2.837 

+  2.5877 

+  30  51  31.94 

15.962 

5  UrssB  Minoris  . 

4.7 

14  27  45.989 

—  0.1908 

+  76  11  21.86 

16.011 

a?  Centauri  . 

LO 

14  32    4.999 

+  4.0457 

-  60  22  47.24 

15.378 

•    a  Apodis     . 

4.7 

14  34    6.484 

+  7.1920 

-  78  34  21.58 

—  15.658 

•   fi  Hydri       .         .      S.  P. 

6.0 

14  34     1.987 

—  1.4365 

-100  24  24.08 

15.681 

•  33  Bootis       . 

5.3 

14  34  42.374 

+  2.2343 

+  44  53     1.14 

15.712 

c  Bootis 

2.3 

14  40    8.421 

2.6214 

+  27  32  32.78 

15.344 

a^LibrsB 

2.3 

14  44  44.253 

+  3.3094 

-  16  34  48.37 

15.171 

P  Ursffi  Minoris    . 

2.0 

14  51     2.057 

_  0.2315 

+  74  36  32.77 

—  14.719 

•  47  Cephei  (H.)      .      S.  P. 

6.0 

14  51  21.107 

+  7.7197 

+  101     1  16.64 

14.700 

•    Y  Scorpii     . 

3.3 

14  57  34.490 

3.5020 

-  24  50  42.33 

14.359 

p  Bootis 

3.0 

14  57  45.917 

2.2601 

+  40  49  42.96 

14.363 

48  Cephei  (H.)      .      S.  P. 

6.3 

15    6  15.292 

7.4054 

+  102  40  27.75 

13.735 

•    d  Bootis 

3.0 

15  11     1.705 

+  2.4208 

+  33  43  46.81 

—  13.586 

/9  Librae 

2.0 

15  11     2.032 

3.2217 

-     8  58  22.50 

13.511 

•    p  Octantis  . 

6.0 

15  17  47.895 

12.9719 

-  84     5  34.10 

12.992 

//^  Bootis 

4.0 

15  20  17.851 

+  2.2662 

+  37  46    0.53 

12.781 

y^  UrsfiB  Minoris   . 

3.0 

15  20  54.544 

—  0.1340 

+  72  13  44.27 

12.811 

•   P  CoronsB  Borealis 

4.0 

15  23  15.181 

-f  l\4751 

+  29  29  18.73 

—  12.597 

a  Coronas  Borealis 

2.0 

15  29  59.316 

2.5:)93 

+  27     5  18.95 

12.308 

•    r  Camelop.  (H.)  .      S.  P. 

4.3 

15  38  38.882 

6.2377 

+ 109    0  39.56 

11.549 

a  Serpentis. 

2.3 

15  38  48.034 

2.9515 

+     6  46  30.77 

11.554 

c  Serpentis. 

3.3 

15  45  16.982 

+  2.9871 

+     4  48  44.54 

11.052 

C  Ursae  Minoris    . 

4.3 

15  48    2.193 

—  2.2523 

+  78    8    ai6 

—  10.920 

e  Coronas  Borealis 

4.0 

15  52  59.592 

+  2.4832 

+  27  11  68.85 

10.614 

d  Scorpii     . 

2.3 

15  53  46.225 

3.5386 

-  22  18  18.51 

10.531 

P^  Scorpii     . 

2.0 

15  58  58.991 

3.4807 

—  19  30    3.78 

10.142 

•    d^  Apodis     . 

5.3 

16     3  46.960 

+  8.7729 

-  78  24  50.91 

—  9.739 

*  Apparent  right  aaoenaions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR 

1889.0.    (January  0<.0-0'.562,  Washington.) 

Kamoof  star. 

^sr 

BitblAteMukn. 

Annaal 

Variation. 

+   I.*88I3 

ly^tAiDAtkm. 

Annnal 
YarlaUoB. 

•   f  Herculis  . 

4.0 

h      Di       a 

16    5  16.152 

+  45"*  13  34.'33 

—  9r583 

Groombridge  2320     . 

6.3 

16    6     1.043 

0.1396 

+  68    6    9.64 

9.498 

3  Ophiuchi . 

8.0 

16    8  31.723 

3.1396 

-     3  24  28.62 

9.517 

•   c  Corons  Borealis  {mean) 

5.7 

16  10  31.247 

2.2447 

+  34    8  26.41 

9.259 

T  Herculis  . 

3.8 

16  16  24.287 

1.8010 

+  46  34  40.25 

8.737 

•    r  Apodis     . 

4.3 

16  16  27.151 

+  9.0625 

-  78  38  46.41 

—  8.755 

•    ij  Ure®  Minoris  . 

5.0 

16  20  45.290 

—   1.8169 

+  76    0  39.13 

8.161 

ly  DraconiB  . 

2.7 

16  22  29.449 

+  0.8063 

+  61  45  55.90 

8.222 

a  Scorpii  (Antares)     . 

1.3 

16  22  36.096 

3.6701 

-  26  11     5.92 

8.305 

fi  Herculis  . 

2.3 

16  25  26.898 

+  2.5776 

+  21  43  55.05 

8.059 

A  Draconis  . 

6.0 

16  28  12.310 

—  0.1351 

+  69    0  29.13 

—  7.798 

C  Ophiuchi  . 

2.7 

16  31     2.804 

+  3.2991 

-  10  20  29.95 

7.568 

a  Trianguli  Australia  . 

2.0 

16  36  55.072 

6.3033 

-  68  49  20.51 

7.161 

i;  Herculis  . 

8.3 

16  39    5.410 

2.05.38 

+  39    8     1.29 

7.024 

a  Camelopardalis      S.  P. 

4.7 

16  43    0.891 

5.9247 

+  113  50  49.95 

6.609 

«  Ophiuchi. 

3.3 

16  52  24.867 

+  2.8374 

+     9  32  53.39 

—  5.834 

t  Urss  Minoris   . 

4.3 

16  57  21.942 

—  6.3329 

+  82  13    7.55 

5.415 

d  Herculis  . 

5.0 

16  57  30.473 

+  2.2113 

+  33  43  45.87 

5.399 

•    ly  Ophiuchi. 

2.7 

17    4    0.708 

3.4363 

-  15  35  12.39 

4.741 

a'  Herculis  (var.) 

3.5 

17    9  35.171 

2.7335 

+   14  31     2.49 

4.348 

•   X  Herculis  . 

3.0 

17  11  10.884 

+  2.0891 

+  36  56    4.52 

—  4.231 

•    e  Ophiuchi. 

3.3 

17  15  11.541 

3.6791 

-  24  53  17.04 

3.946 

h  Ophiuchi  (var.) 

5.0 

17  19  35.482 

3.6590 

-  24     4  20.64 

3.649 

•   a  Ane         .        .        . 

4.0 

17  21     4.893 

5.4014 

-  60  35  24.86 

3.530 

Groombr.966    .      S.  P. 

6.3 

17  24  53.555 

aooo3 

+  105     1  53.36 

3.079 

•        Groombr.944    .      S.  P. 

6.3 

17  26  29.694 

+  18.6490 

+  94  51  40.38 

—  2.934 

fi  Draconis  . 

2.7 

17  27  55.517 

1.3534 

+  52  23     1.21 

2.798 

a  Ophiuchi. 

2.0 

17  29  46.916 

2.7829 

+   12  38  28.82 

2.873 

*    1  Herculis  . 

3.3 

17  36  20.003 

-f   1.6966 

+  46    3  5626 

2.068 

m  Draconis . 

5.0 

17  37  36.156 

—  0.3539 

+  68  48  32.93 

1.633 

p,  Herculis  . 

8.3 

17  42    6.892 

+  2.3464 

+  27  47     9.32 

—  2.324 

^'  Draconis . 

4.3 

17  43  54.757 

—   1.0792 

+  72  12  10.88 

1.679 

•   0  Herculis  . 

4.0 

17  52  26.754 

-h  2.0551 

+  37  15  56.10 

0.642 

X  Draconis  . 

2.3 

17  54     1.722 

1.3915 

+  51  30    7.51 

0.552 

f^  Sagiltarii . 

3.3 

17  58  40.635 

3.8515 

-  30  25  28.76 

—  0.334 

•    o  Herculis  . 

4.0 

18    3  12.767 

-h  2.3394 

+  28  44  51.31 

+  0.284 

28  Camelop.  (H.)  .      S.  P. 

4.7 

18    6  36.586 

6.6174 

+  110  38  33.72 

0.697   1 

p}  Sagittorii . 

4.0 

18    7    7.511 

+  3.5866 

-  21     5  13.56 

0.611    1 

d  Ursa)  Minoris    . 

4.3 

18    8    7.106 

— 19.4640 

+  86  36  41.01 

0.762 

Tfj  Serpentis. 

3.0 

18  15  33.973 

+  3.1023 

-     2  55  36.34 

0.686 

•    I  Sagittorii. 

3.0 

18  21     7.216 

+  3.7027 

-  25  28  56.40 

+   1.635   1 

•   /  Draconis  . 

4.0 

18  23    3.415 

—   1.0795 

+  72  41     3.83 

1.638 

1   Aquile 

4.3 

18  29  10.007 

+  3.2645 

-     8  19  16.06 

2.215 

•    C  Pavonis    . 

4.0 

18  30    3.649 

7.0294 

-  71  31   15.88 

2.482   1 

a  Lyraj  (  Vega )  . 

1.0 

18  33  10.834 

2.0313 

+  38  40  50.19 

3.166   1 

#  Octantis   . 

6.0 

18  40  37.010 

+  106.2370 

-  89  16    4.74 

+  3.516 

p  Lyr»  (par,)      . 

4.0 

18  45  58.923 

2.2142 

+  33  14    2.61 

3.979 

51  Cephei(H.)      .      S.  P. 
tf  Sagittani . 

5.3 

18  48  15.529 

29.9160 

+  92  46  51.42 

4.283 

2.3 

18  48  22.948 

+     3.r2l7 

-  26  26     1.80 

4.125   1 

50  Draconis  . 

6.0 

18  49  56.965 

—     1.9077 

+  75  18     9.69 

+  4.411    1 

*  App«reot  right  aaoanatona  of  atera  mArkod  with  an  aateriak  are  flran  after  tboae  of  ataadard  atara. 
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MEAN  PLACES  FOR 

1889.0.    (January  0*.0-0*.562,  Washington.) 

Name  of  Star. 

Magnl. 
tade. 

Right  Asoenaion. 

Aimnal 
Variatiwi. 

Declination. 

Anti-na,! 

Variation. 

•    y  LyrsB        . 

3.3 

h      m        8 

18  54  47.500 

+  2.2442 

+  32**  32'  15.70 

+  4!'760 

C  Aquilee     . 

3.0 

19    0  18.508 

2.7569 

+   13  41  56.21 

5.113 

♦     i  Lyrse 

5.0 

19     3  20.484 

2.1411 

+  35  55  35.49 

5.481 

•  25  Camelopardalis       S.  P. 

4.7 

19    7  41.692 

12.9613 

-f  97  22  37.67 

5.869 

d  Sagittarii. 

5.0 

19  11     8.414 

3.5123 

-  19     8  59.07 

6.107 

d  Draconis  . 

3.0 

19  12  31.710 

-f  0.0296 

+  67  27  58.61 

+  6.326 

•    e  Lyrae 

4.3 

19  12  30.870 

-f  2.0790 

+  37  56  10.47 

6.241 

T  Draconis  . 

4.7 

19  17  41.138 

—   1.1167 

■f  73     8  57.08 

6.776 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19  19.690 

+  6.2990 

-fill  18  31.82 

6.840 

d  Aquilse     . 

3.3 

19  19  54.103 

3.0253 

-f     2  53  38.37 

6.927 

•    /9  Cygni       . 

3.0 

19  26  14.704 

+  2.4194 

+  27  43  36.83 

+  7.361 

K  AquilcB     . 

5.0 

19  30  55.175 

+  3.2289 

-     7  16  25.01 

7.749 

I  UrssB  Minoris    . 

6.3 

19  34  39.553 

—64.76.% 

+  88  57  52.54 

8.059 

•    j5  SagittsB     . 

4.3 

19  36    3.820 

+  2.6955 

+   17  13    8.97 

8.133 

y  Aquilae     . 

3.0 

19  40  58.957 

2.8522 

+   10  20  35.55 

8.543 

•    d  Cygni 

2.7 

19  41  30.373 

+   1.8761 

+  44  51  36.10 

+  8.630 

a  Aquiiae  {Allair) 

1.3 

19  45  22.060 

2.9276 

+     8  34  32.13 

9.269 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  53.710 

7.2867 

+  105  47  13.20 

9.052 

*    €  Pavonis    . 

4.0 

19  47  44.260 

+  7.0202 

-  73  12     6.27 

9.083 

€  Draconis  . 

3.7 

19  48  32.634 

—  0.1790 

+  69  59     6.84 

9.174 

/9  AquilsB     . 

4.0 

19  49  51.654 

+  2.9471 

+     67  47.70 

+  8.758 

•    y  Sagittee     . 

3.7 

19  53  49.255 

2.6678 

+   19  11  28.09 

9.593 

•    c  Sagittarii . 

5.0 

19  55  49.868 

3.6949 

-  28     1     3.93 

9.728 

r  Aquil®     . 

6.0 

19  58  43.097 

2.9331 

+     6  57  54.33 

9.936 

3  Ursee  Majoris  (H.)  S.  P. 

5.7 

20     1  45.783 

6.0495 

+  111  12     1.27 

10.157 

•    B  AquilsB     . 

3.0 

20     5  34.624 

+  3.0972 

-     1     9     1.14 

+  10.455 

•  31   Cygni       . 

4.3 

20  10    8.196 

1.8893 

+  46  24  17.51 

10.787 

a*  Capricorn  i 

3.0 

20  11  53.750 

+  3.3322 

-  12  53  18.03 

10.914 

K  Cephei  (pr.)     . 

4.3 

20  12  36.881 

—  1.9225 

+  77  22  36.60 

10.995 

a  Pavonis     . 

2.0 

20  16  52.196 

+  4.7843 

-  57     5  23.09 

11.186 

r  Cygni       . 

2.3 

20  18  14.783 

-f  2.1537 

+  39  54    5.73 

+  11.369 

•K  Capricorni 

5.0 

20  20  58.072 

3.4397 

-  18  34  30.30 

11.554 

e  Delphini   . 

4.0 

20  27  54.624 

+  2.8672 

+   10  55  35.40 

12.037 

Groombr idge  3841     . 

6.3 

20  30  28.881 

—  0.2196 

+  72    9  20.12 

12.221 

•    a  Delphini  . 

3.0 

20  34  28.938 

+  2.7878 

+   15  31  14.83 

12.519 

•   /9  Pavonis    . 

3.7 

20  34  56  978 

+  5.4746 

-  66  36    3.20 

+  12.526 

a  Cygni 

1.7 

20  37  38.894 

2.0444 

+  44  53     1.87 

12.723 

•   ip  Capricorni 

4.3 

20  39  31.279 

3.5586 

-  25  40    9.43 

12.687 

•    c  Cygni       . 

2.7 

20  41  43.211 

2.4276 

+  33  33  16.72 

13.338 

/i  Aquarii    . 

4.7 

20  46  40.015 

+  3.2398 

-     9  23  57.95 

13.288 

12  Year  Catalogue,  1879. 

6.0 

20  52  36.200 

—  2.5477 

+  80    8    8.16 

+  13.084 

V  Cygni 

4.0 

20  53    2.100 

4-  2.2341 

+  40  44  24.11 

13.724 

<^  UrssB  Majoris    .      S.  P. 

5.0 

21     0  37.158 

5.3554 

+  112  24  55.96 

14.273 

6P  Cygni 

5.0 

21     1  55.279 

2.6832 

+  38  12  13.60 

17.5:«) 

C  Cygni       . 

3.0 

21     8  12.696 

2.5496 

+  29  46  18.54 

14.609 

•    T  Cygni 

4.0 

21  10  21.636 

+  2.3934 

+  37  34  18.49 

+  15.262 

a  Cephei 

2.7 

21  15  55.820 

1.4366 

+  62     6  55.28 

15.172 

1  Pegasi 

4.3 

21  16  57.160 

2.7722 

+  19  19  47.46 

15.240 

•    C  Capricorni 

4.3 

21  20  19.702 

3.4327 

-  22  53  29.98 

15.399 

1  Draconis  (H.)  .      S.  P. 

4.0 

21  21    12.768 

+  0.0027 

+  98  11     2.62 

+  15.448 

^  Apparent  ri{;bt  aaoenftioos  of  stars  marked  with  an  asterisk  are  given  after  thoae  of  standard  start. 
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MEAN  PLAOBS  FOE  1889.0.    (January  0*.0-0*.5e2,  Waahington.) 

KuM  of  SItf . 

tade. 

BlfhtAMcntUm. 

Anniua 

I>«oUii»tioii. 

Annual 
VariAtion. 

1      d  UracB  Majoris    .      S.  P. 

4.7 

21  24  39.323 

+  5.4016 

+  109*^40  57.12 

+ 1 5.560 

!       fi  Aquarii    • 

3.0 

21  25  42.938 

3.1618 

-     6    3  33.09 

15.661    1 

f  Ccphei  (pr.)     . 

3.0 

21  27  13.511 

0.7942 

+  70    4  24.32 

15.756   . 

$  Aquarii    . 

5.0 

21  31  50.594 

3.1960 

-     8  21     6.06 

15.971    1 

.  •  74  Cygni 

5.0 

21  32  30.009 

9.4014 

+  89  54  53.60 

16.051  ; 

!  •    A>  Octantis  . 

5.3 

21  33  48.482 

+  9.7997 

-  83  13  42.17 

+  16.031 

•    :  CbamaBleontis  •      S.  P. 

5.0 

21  37    7.937 

—  1.6611 

-  99  33  27.31 

16.287   1 

'       c  Pegasi      . 

2.3 

21  88  44.078 

+  2.9467 

+     9  21  58.91 

16.356 

1      11  Cephei     . 

5.0 

21  40  17.731 

0.9014 

+  70  48     1.51 

16.538 

•  »«  Cygni 

4.3 

21  42  41.567 

9.9139 

+  48  47  46.20 

16.542 

fi  Capricorn! 

5.0 

21  47  14.652 

+  3.9761 

-  14    4  26.36 

+  16.779 

•  16  Pegaai      . 

5.3 

21  48    0.692 

9.7978 

+  25  24  11.11 

16.819 

79  Draconis  . 

6.3 

21  51  28.907 

0.7994 

+  73  10  38.04 

17.013 

a  Aquarii    . 

3.0 

22    0    4.964 

3.0897 

-     0  51  31.91 

17.356 

a  Gruia 

2.0 

22     1  14.085 

3.8063 

-  47  29  52.96 

17.247 

•    jr  Pegasi 

4.0 

22     5    3.475 

+  9.6600 

+  32  38     1.78 

+  17.580 

38  UrwB  Majoris   .      S.  P. 

6.0 

22    9  58.026 

4.4913 

+  114  20  18.47 

17.812 

•    o  Octantjs  . 

6.0 

22  10  11.758 

13.1930 

«  86  31  50.03 

17.882 

1       0  Aquarii    . 

4.3 

22  10  58.582 

3.1699 

«     8  20    8.77 

17.802 

I  •    X  Aquarii    . 

3.3 

22  15  55.360 

3.1008 

-     1  56  47.39 

18.031 

1       X  Aquarii    . 

4.7 

22  19  36.513 

+  3.0647 

+     0  48  51.63 

+  18.155 

•    <r  Aquarii    . 

5.0 

22  24  46.277 

3.1758 

-   11   14  44.61 

18.311 

9  Draconis  .         .      S.  P. 

4.7 

22  25  39.003 

5.9641 

+  103  42  56.49 

18.393 

•    a  LacertflB  . 

4.0 

22  26  43.112 

9.4691 

+  49  42  42.77 

18.409   , 

17  Aquarii    • 

4.0 

22  29  39.148 

3.0837 

-     0  41  21.96 

18.458   1 

»6  Cephei  (B.)       . 

5.3 

22  30  19.459 

+   1.0776 

+  75  39  15.83 

+  18.529 

*  10  LacertfiB  . 

5.0 

22  34  16.849 

9.6865 

+  38  28  21.58 

18.663 

•   fi  Octantis  . 

4.7 

22  34  40.000 

6.4875 

~  81  57  46.01 

18.681    1 

Z  Pegasi      , 

3.3 

22  35  55.576 

9.9909 

+    10  15     7.51 

18.706 

•    A  Pegasi      . 

4.0 

22  41  11.073 

9.8851 

+  22  58  53.94 

18.874   1 

t  Cephei     . 

3.3 

22  45  43.679 

+  9.1917 

+  65  36  59.77 

+  18.877 

X  Aquarii    . 

4.0 

22  46  49.438 

3.1398 

-     8  10  12.18 

19.075 

•        Groombr.  1706        S.  P. 

6.0 

22  51     3.374 

4.9712 

+  101  38    7.36 

19.181 

a  Pis.  Aus.  {Fomalhaut) 

1.3 

22  51  30.957 

.^3249 

-  30  12  37.31 

18.993 

*    0  AndromedflB 

3.7 

22  56  48.847 

9.7498 

+  41  43  45.72 

19.287   , 

,       a  UrssB  Majoris    .      S.  P. 
'      a  Fegaax  (Markah) 

2.0 

22  56  52.393 

+  3.7478 

+  117  38  59.65 

+  19.363   1 

2.0 

22  59  13.910 

9.9849 

+   14  36  29.13 

19.302   ' 

•   f  Aquarii    . 

4.3 

23    8  34.450 

3.1088 

-     6  38  49.97 

19.358 

0  Cephei     . 

5.3 

23  14     4.222 

9.4438 

+  67  30  15.56 

19.669 

'  •    r  Pegasi 

4.7 

23  15    8.580 

9.9636 

+  23    7  57.74 

19.655   1 

e  Piscium    . 

4.7 

23  22  20.240 

+  3.0411 

+     5  46    9.13 

+ 19.727 

i       i  Draconis.         .      S.  P. 

3.3 

23  24  48.376 

3.6219 

+  110    3  23.02 

19.838 

•    A  Androroed® 

4.0 

23  32    7.944 

9.9220 

+  45  51  23.56 

19.470   ' 

f  Piscium   . 

4.3 

23  34  14.471 

3.0841 

+     5     1  28.91 

19.4H4    i 

1       r  Cephei     . 

3.3 

23  34  47.549 

2.4151 

+  77     0  45.90 

90.075 

•    f  *  Aquarii    . 

5.0 

23  38  26.683 

+  3.1170 

-   18  53  34.41 

+  19.958 

•    d  Sculptoris 

4.3 

23  43    8.645 

3.1396 

-  28  44  37.78 

19.855 

•   ^Octantis  . 

5.3 

23  45  33.675 

3.6913 

-  82  38     8.58 

19.992 

Groombridge  4163     • 

7.0 

23  49  26.345 

9.8647 

+  73  47  33.34 

90.023 

m  Piscium    • 

4.0 

23  53  36.693 

3.0784 

+     6  14  55.50 

19.931    » 

*  33  Piscium    • 

5.0 

23  59  39.241 

+  3.0709 

-     6  19  42.47 

+20.144 

*  AppM^at  rlfhft 


of  §Un  marked  with  an  aateriak  an  giroa  after  ihom  of  atandard  atara. 
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JANUARY,   1889. 


OIEOUMPOLAB  STAES. 

APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTOK. 

a  Ursffi  Minorifl. 
(Polaris,) 

51  Cephei  (H«v.) 

<5Ur8»MinoriB. 

XVnm 

Minoria 

Mesn 
Solsr 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 

tion 

North, 

Right 
Asoen- 
sion. 

Decline. 

tion 
North, 

Right 

Asoen- 

sion. 

Declina- 
tion 
North, 

Jan. 

h     m 

1  17 

+  88  43 

Jan. 

h     m 

6  48 

+  87  18 

Jan. 

h    m 
18     7 

+86  86 

Jan. 

h    m 

19  83 

+88  67 

0.3 

82.11 

12.4 

0.5 

3.3*16 

/I 
6.8 

1.0 

50.49 

4r.6 

1.1 

s 
61.75 

68.3 

1.3 

81.20 

12.6 

1.5 

33.34 

5.6 

8.0 

50.46 

41.3 

8.1 

51.14 

68.0 

8.3 

60.23 

12.7 

8.5 

33.50 

6.9 

3.0 

50.44 

40.9 

3.1 

60.67 

67.6 

3.3 

79.19 

12.9 

3.5 

33.68 

6.3 

4.0 

60.46 

40.6 

4.1 

60.06 

67.3 

4.3 

78.12 

13.0 

4.5 

33.70 

6.7 

6.0 

60.48 

40.1 

6.0 

49.63 

66.9 

5.3 

77.03 

13.0 

5.5 

33.75 

7.0 

6.0 

60.53 

39.7 

6.0 

49.30 

66.6 

6.3 

75.94 

13.1 

6.5 

33.77 

7.4 

7.0 

60.61 

39.4 

7.0 

49.04 

66.8 

7.3 

74.88 

13.1 

7.6 

33.76 

7.7 

8.0 

50.69 

39.0 

8.0 

48.86 

66.9 

8.3 

73.88 

13.2 

8.5 

33.75 

8.0 

9.0 

60.78 

38.7 

9.0 

48.68 

65.6 

9.2 

72.94 

13.2 

9.6 

33.73 

8.3 

10.0 

50.87 

38.4 

10.0 

48.68 

65.8 

10.2 

72.03 

13.2 

10.5 

33.78 

8.7 

10.9 

60.95 

38.1 

11.0 

48.35 

64.9 

11.2 

71.15 

13.2 

11.6 

33.73 

9.0 

11.9 

61.08 

37.8 

18.0 

48.14 

64.6 

12.2 

70.27 

13.3 

12.5 

33.75 

9.8 

18.0 

51.08 

37.5 

13.0 

47.90 

64.3 

13.2 

69.38 

13.3 

13.5 

33.78 

9.5 

13.9 

61.14 

37.1 

14.0 

47.63 

64.0 

14.2 

68.44 

13.4 

14.5 

33.81 

9.9 

14.9 

61.81 

36.8 

16.0 

47.36 

63.7 

15.2 

67.46 

13.4 

15.4 

33.83 

10.8 

15.9 

51.89 

36.6 

16.0 

47.10 

63.3 

16.2 

66.42 

13.5 

16.4 

33.83 

10.5 

16.9 

51.39 

36.1 

17.0 

46.91 

63.0 

17  2 

65.34 

13.5 

17.4 

33.81 

10.9 

17.9 

61.51 

36.7 

18.0 

46.75 

68.6 

18.2 

64.21 

13.5 

18.4 

33.76 

11.3 

18.9 

51.66 

36.4 

19.0 

46.69 

58.8 

19.2 

63.09 

13.5 

19.4 

33.67 

11.6 

19.9 

51.81 

36.0 

80.0 

46.71 

51.9 

20.2 

62.01 

13.5 

20.4 

33.56 

18.0 

20.9 

51.98 

34.7 

81.0 

46.80 

51.6 

21.2 

60.97 

13.4 

21.4 

33.43 

12.3 

21.9 

52.16 

34.4 

88.0 

46.94 

51.8 

22.2 

59.98 

13.3 

22.4 

33.30 

12.6 

22.9 

52.34 

34.1 

83.0 

47.09 

50.8 

2:J.2 

59.05 

13.3 

23.4 

33.17 

12.9 

23.9 

52.51 

33.8 

84.0 

47.84 

50.5 

24.2 

58.18 

13.2 

24.4 

33.05 

13.8 

24.9 

52.67 

33.6 

85.0 

47.36 

50.8 

25.2 

57.32 

13.2 

2.5.4 

32.95 

13.6 

85.9 

62.88 

33.3 

86.0 

47.44 

49.9 

2(5.2 

56.47 

13.1 

26.4 

32.87 

13.7 

26.9 

58.97 

33.0 

87.0 

47.48 

49.6 

27.2 

55.62 

13.1 

27.4 

32.80 

14.0 

27.9 

53.11 

38.7 

88.0 

47.60 

49.3 

282 

54.69 

13.1 

28.4 

32.73 

14.3 

28.9 

53.86 

38.4 

89.0 

47.63 

49.0 

29.2 

5:^.73 

13.0 

29.4 

32.65 

14.7 

89.9 

63.44 

38.1 

30.0 

47.60 

48.7 

30.2 

52.73 

13.0 

30.4 

32.64 

15.0 

30.9 

63.63 

31.8 

31.0 

47.78 

48.3 

31.2 

51.67 

12.9 

31.4 

32.38 

16.3 

31.9 

63.84 

31.4 

38.0 

47.98 

47.9 

32.2 

50.62 

12.8 

32.4 

38.80 

15.7 

38.9 

64.08 

31.1 

FEBEUART,   1889. 
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OIEOUMPOLAB  STARS 

. 

APPABENT  PLACES  FOB  THE  UFPEB  TRANSIT  AT  WASHINQTON. 

a  TJTBm  HinoriB. 
(PoUri$.) 

51  Cephei  (Hxv.) 

dUrMB 

Minoris. 

X  VTBtb  Hinoris. 

KesB 
Solir 

DM*. 

Keni 

tUAmr 

Men 
Solar 
Date. 

Kean 

Amom- 
■km. 

DooUn*. 

tkm 

JTofUL 

ammx 

DiUe. 

■km. 

DooUn*. 
VorUL 

BIgfat 
■ton. 

Dedlna. 

tlon 

JVorU. 

iMHar 
Date. 

KIght 
Ascen- 
sion. 

Dedina. 

tion 
NprtiL 

FBb. 

b    m 
1  17 

+88  48 

Feb. 

b    m 
648 

+87  18 

F6b. 

b    m 
18    7 

+86  86' 

Feb. 

b     m 

19  88 

+88  57 

I.« 

60.09 

it 

19.8 

1.4 

3SL90 

15.7 

1.9 

54.08 

n 

81.1 

1.0 

47*99 

t0 

47.9 

M 

49.68 

19.7 

9.4 

31.99 

16.0 

9.9 

54.33 

30.8 

9.0 

48.19 

47.6 

3.« 

48.66 

19.6 

3.4 

31.75 

16.3 

3.9 

54.50 

30.5 

3.0 

48.57 

47.2 

4.9 

47.00 

19.5 

4.4 

31.50 

16.6 

4.9 

54.86 

30.3 

4.0 

49.01 

46.9 

6.9 

46.70 

19.3 

5.4 

31.94 

16.9 

5.9 

56.13 

30.0 

5.0 

49.50 

46.6 

tt.9 

45.88 

19.9 

6.4 

30.99 

17.1 

6.9 

55.40 

99.8 

6.0 

50.00 

46.3 

7.9 

45.06 

19.0 

7.4 

30.75 

17.4 

7.9 

55.66 

99.6 

7.0 

50.49 

46.0 

8.9 

44.98 

11.9 

8.4 

30.53 

17.6 

8.9 

55.90 

99.4 

8.0 

50.95 

45.7 

9.9 

43.60 

11.7 

9.4 

30.39 

17.9 

9.9 

56.13 

99.9 

8.9 

51.38 

45.4 

10.9 

4^70 

11.6 

10.4 

30.19 

18.1 

10.9 

56.36 

98.9 

9.9 

51.77 

45.1 

11.9 

41.88 

11.5 

11.4 

99.91 

18.4 

11.9 

56.60 

98.7 

10.9 

52.14 

44.8 

19.9 

40M 

11.3 

19.4 

99.60 

18.6 

19.9 

56.86 

98.4 

11.9 

52.59 

44.5 

13.9 

40.06 

11.9 

13.4 

99.45 

18.9 

13.9 

57.14 

98.1 

19.9 

59.92 

44.9 

14.9 

39.10 

11.0 

14.4 

99.19 

19.9 

14.9 

57.44 

97.9 

13.9 

53.39 

43.9 

15.1 

3ai4 

10.9 

15.4 

9a89 

19.5 

15.9 

57.74 

97.6 

14.9 

53.93 

43.6 

ltt.1 

37.99 

10.7 

16.4 

98.57 

19.8 

16.9 

58.06 

97.4 

15.9 

54.55 

43.2 

17.1 

38.37 

10.4 

17.4 

98.99 

90.1 

17.9 

58.39 

97.9 

16.9 

55.94 

42.9 

18.1 

35.56 

10.9 

18.4 

97.87 

90.3 

18.8 

58.79 

97.0 

17.9 

55.98 

42.6 

19.1 

34.83 

10.0 

19.4 

97.59 

90.5 

19.8 

59.04 

96.9 

18.9 

56.75 

42.3 

90.1 

34.15 

9.8 

90.4 

97.18 

90.7 

90.8 

59.35 

96.7 

19.9 

57.51 

42.1 

91.1 

33.59 

9.6 

91.4 

96.87 

90.9 

91.8 

59.66 

96.6 

90.9 

58.26 

41.9 

99.1 

39.89 

9.4 

99.3 

96.58 

91.1 

92.8 

59.95 

26.4 

91.9 

58.95 

41.6 

93.1 

39.96 

9.9 

93.3 

96.30 

91.9 

23.8 

60.23 

96.3 

92.9 

50.60 

41.4    1 

94.1 

31.69 

9.0 

94.3 

96.03 

91.4 

94.8 

60.51 

26.1 

93.9 

60.92 

41.9    ; 

1  95.1 

30.93 

8.8 

95.3 

95.75 

91.6 

95.8 

60.80 

26.0 

94.9 

60.83 

41.0    1 

1  96.1 

30.91 

8.6 

96.3 

95.45 

91.8 

96.8 

61.11 

25.8 

95.9 

61.45 

40.7    ' 

97.1 

99.45 

8.4 

97.3 

95.13 

99.1 

97.8 

61.44 

25.6 

96.9 

62.11 

40.4 

«.. 

9a67 

8.9 

9a3 

94.79 

99.3 

98.8 

61.78 

95.4 

97.9 

62.84 

40.9 

99.1 

t 

97SI 

8.0 

99.3 

94.41 

99.6 

99.8 

69.14 

95.9 

28.9 
99.9 

63.65 
64.54 

39.9 
99.6 
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MARCH,   1889. 


OmOUMPOTiAR  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursas  Minoris. 
(PolarU.) 

51  Cephei  (Hbv.) 

6  UrsA  Minoris. 

X  UniB  Minoria. 

Mean 
Solar 
Date. 

Mean 

Rn1a.i> 

Men 

Solar 

Date. 

Right 
Aaoen- 
sion. 

Deolina- 

tion 

North, 

ooiar 
Date. 

Rifl^t 

Afloen* 

sion. 

Deolina. 

tion 

Korth, 

Ri^t 
Ascen- 
sion. 

Dedlna. 

tion 

Korth. 

Rlfl^t 
Ascen- 
sion. 

DecUns. 

tion 

Korth, 

Mar. 

h    m 

1  17 

+88  42 

Mar. 

h    m 

648 

+87  13 

Mar. 

h    m 
18    8 

+86  36' 

Mar. 

h    m 
19  34 

+88  57 

1,1 

87.91 

68.0 

1.3 

• 
84.41 

88.5 

1.8 

3.14 

II 
36.3 

1.9 

s 
4.64 

It 
39.6 

8.1 

87.18 

67.7 

8.3 

84.00 

83.7 

3.8 

3.53 

36.1 

3.9 

5.50 

39.4 

3.1 

86.50 

67.4 

3.3 

83.58 

33.9 

3.8 

3.90 

36.0 

3.9 

6.50 

39.1 

4.1 

85.91 

67.1 

4.3 

23.14 

83.1 

4.8 

3.38 

84.9 

4.9 

7.53 

38.9 

6.1 

85.37 

66.8 

5.3 

88.78 

83.3 

5.8 

3.65 

34.8 

6.9 

8.54 

38.r 

6.1 

84.90 

66.6 

6.3 

88.38 

33.3 

6.8 

4.01 

34.7 

6.9 

9.53 

38.6 

7.1 

24.44 

66.3 

7.3 

81.93 

33.4 

7.8 

4.35 

34.7 

7.9 

10.47 

38.4 

8.1 

84.01 

66.0 

8.3 

81.56 

83.5 

8.8 

4.67 

34.6 

8.9 

11.36 

38.8 

9.1 

23.59 

65.8 

9.3 

81.81 

33.7 

9.8 

5.00 

34.5 

9.9 

13.33 

38.1 

10.1 

23.18 

65.5 

10.3 

80.86 

33.8 

10.8 

5.33 

84.5 

10.9 

13.09 

37.9 

11.1 

88.63 

65.3 

11.3 

20.50 

33.9 

11.8 

5.67 

34.4 

11.9 

13.96 

37.7 

13.1 

88.09 

65.0 

18.3 

20.13 

34.1 

13.8 

6.01 

34.3 

13.9 

14.86 

37.6 

13.1 

81.55 

64.8 

13.3 

19.74 

34.3 

13.8 

6.37 

34.3 

13.9 

15.81 

37.3 

14.1 

81.00 

64.6 

14.3 

19.32 

34.4 

14.8 

6.76 

84.1 

14.9 

16.83 

37.0 

15.1 

80.45 

64.8 

15.3 

18.88 

34.6 

15.8 

7.14 

34.0 

16.9 

17.93 

36.9 

16.1 

19.96 

63.9 

16.3 

18.43 

34.6 

16.8 

7.63 

33.9 

16.9 

19.07 

36.7 

17.1 

19.54 

63.6 

17.3 

17.97 

34.7 

17.8 

7.93 

83.9 

17.9 

30.34 

36.6 

18.1 

19.19 

63.8 

18.3 

17.50 

34.8 

18.8 

8.33 

83.9 

ia8 

31.40 

36.4 

19.1 

18.90 

68.9 

19.3 

17.04 

34.9 

19.8 

8.69 

83.9 

19.8 

88.53 

36.3 

80.1 

18.67 

68.6 

80.3 

16.61 

34.9 

80.8 

9.06 

34.0 

30.8 

33.63 

36.3 

21.1 

18.48 

68.3 

21.3 

16.21 

34.9 

31.8 

9.39 

34.0 

21.8 

34.66 

36.1 

88.1 

18.31 

68.0 

28.3 

15.83 

34.9 

33.8 

9.73 

34.0 

38.8 

35.66 

36.0 

83.0 

18.13 

61.7 

83.3 

15.47 

35.0 

33.8 

10.03 

84.0 

83.8 

86.63 

35.9 

84.0 

17.90 

61.5 

84.3 

15.13 

35.0 

84.8 

10.35 

34.0 

34.8 

37.67 

36.8 

85.0 

17.64 

61.8 

85.3 

14.74 

85.1 

85.8 

10.68 

34.0 

36.8 

38.64 

35.7 

86.0 

17.34 

61.0 

86.3 

14.35 

85.1 

36.7 

11.03 

84.0 

80.8 

89.66 

35.6 

87.0 

17.08 

60.7 

87.3 

13.94 

85.3 

37.7 

11.39 

34.0 

87.8 

30.63 

36.5 

88.0 

16.78 

60.4 

88.3 

13.50 

35.3 

38.7 

11.77 

34.0 

88.8 

31.76 

35.4 

89.0 

16.44 

60.1 

89.3 

13.04 

35.3 

39.7 

13.16 

84.0 

89.8 

33.97 

35.3 

30.0 

16.81 

59.7 

30.3 

12.57 

85.3 

30.7 

13.56 

84.0 

30.8 

34.33 

36.2 

31.0 

16.04 

59.4 

31.8 

18.09 

35.4 

31.7 

18.94 

84.1 

31.8 

36.50 

35.1 

38.0 

15.96 

50.0 

38.8 

11.61 

85.3 

33.7 

13.33 

34.3 

33.8 

36.77 

36.1 

APEIL,   1889. 
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OntOUMPOLAB  STABS 

• 

APPARKNT  PLACES  FOR  THE  UFPEB  TRANSIT  AT  WASHINOTON. 

1 

a  UnsB  Minoris. 
{PoUris.) 

51  Cephei  (Hxv.) 

(lUnsBlfiiiaris. 

XUiw 

Ifinork. 

i  Mmm 

8«Ur 
;  D*U. 

1 
Apr. 

Soltf 
Dat*. 

Meaa 

Solar 
Date. 

Heaa 

Solar 
Bate. 

Btcht 
Ammi- 

•ion. 

DMlins- 

tkm 

Worth, 

Biffht 
Afloea- 
■km. 

DeoUaa. 

tion 

Korth, 

Bi^i 
Aaeen. 
•km. 

.     tkm 
Iforth, 

Bi^t 

Aacan- 

•km. 

DMllaa. 

tkm 

JVbit*. 

h    m 

1  17 

+88  42 

Apr. 

h    m 
6  47 

+  87  13 

Apr. 

18    8 

+86  36 

Apr. 

h    m 

19  34 

+8^67 

1.0 

16.96 

59.0 

1.9 

• 
71.61 

96.3 

1.7 

13.39 

94''.9 

1.8 

36*77 

35.1 

2.0 

16.94 

58.7 

9.9 

71.14 

95.3 

9.7 

13.69 

94.3 

9.8 

38.01 

35.1 

3.0 

15.96 

56.3 

3.9 

70.71 

95.9 

3.7 

14.04 

94.4 

3.8 

39.19 

35.0 

4.0 

1 

16.09 

58.0 

4.9 

70.31 

95.9 

4.7 

14.37 

94.5 

4.8 

40.31 

35.0 

! 

16.07 

57.7 

5.9 

69.99 

95.9 

5.7 

14.69 

94.6 

5.8 

41.37 

35.0 

1    fl.0 

16.13 

57.4 

6.9 

69.54 

96.1 

6.7 

14.99 

94.7 

6.8 

49.41 

35.0 

7.0 

16.14 

57.9 

7.9 

69.16 

96.1 

7.7 

15.31 

94.8 

7.8 

43.43 

35.0 

1   ao 

16.10 

56.9 

8.9 

68.78 

96.1 

8.7 

15.63 

94.9 

8.8 

44.46 

34.9 

9.0 

16.06 

56.6 

9.9 

68.38 

95.0 

9.7 

15.96 

94.9 

9.8 

45.54 

34.9 

10.0 

16.99 

56.3 

10.9 

67.97 

95.0 

10.7 

16.30 

95.0 

10.8 

46.68 

34.9 

11.0 

15.94 

56.0 

11.9 

67.53 

95.0 

11.7 

16.65 

95.1 

11.8 

47.88 

34.8 

19.0 

16i^l 

55.7 

19.9 

67.07 

95.0 

19.7 

17.00 

95.9 

19.8 

49.11 

34.8 

*  13^ 

15.97 

55.3 

13.9 

66.61 

94.9 

13.7 

17.36 

96.3 

13.8 

60.37 

34.8 

14.0 

16.06 

55.0 

14.9 

66.16 

94.8 

14.7 

17.71 

95.5 

14.8 

51.69 

34.8 

I6i) 

16.96 

54.7 

15.9 

65.79 

94.7 

16.7 

18.03 

95.7 

15.8 

59.85 

34.9 

■« 

16.51 

54.3 

16.9 

65.30 

94.6 

16.7 

18.36 

95.8 

16.8 

54.09 

85.0 

I 

1  17.0 

16.81 

54.0 

17.9 

64.91 

94.5 

17.7 

ia66 

96.0 

17.8 

66.13 

86.0 

*  lao 

17.13 

53.7 

ia9 

64.55 

94.4 

18.7 

ia99 

96.9 

18.8 

56.17 

86.1 

19.0 

17.45 

53.6 

19.9 

64.99 

94.9 

19.7 

19.18 

96.4 

19.8 

67.17 

85.9 

1*" 

17.75 

53.9 

90.9 

63.90 

94.1 

90.7 

19.44 

96.6 

90.8 

58.18 

86.8 

91.0 

laoo 

53.0 

91.9 

63.50 

94.0 

91.7 

19.69 

96.7 

91.8 

69.10 

86.3 

tt.0 

ia99 

59.7 

99.9 

63.96 

93.9 

99,7 

19.96 

96.8 

99.8 

60.09 

85.4 

no 

18.41 

59.4 

93.9 

69.91 

93.8 

93.7 

90.96 

97.0 

93.7 

61.19 

86.4 

94J> 

18.50 

59.9 

94.9 

69.54 

93.7 

94.7 

90.56 

97.1 

94.7 

69.90 

85.5 

1  V.0 

ia79 

b\J9 

96.9 

69.15 

93.6 

95.7 

90.86 

97.3 

96.7 

63.33 

35.5 

2SS 

19.03 

51.6 

96.9 

61.75 

93.5 

96.7 

91.16 

97.5 

96.7 

64.61 

36.6 

96.9 

19.39 

51.3 

97.9 

61.34 

93.3 

97.7 

91.47 

97.7 

97.7 

66.79 

35.7 

97.9 

19.68 

60.9 

98.9 

60.93 

93.9 

9a7 

91.77 

97.9 

98.7 

66.91 

35.8 

1 
90.9 

90.19 

60.6 

99.9 

60.68 

93.0 

99.7 

99.06 

98.9 

99.7 

68.08 

864) 

1  99.9 

90.61 

60.3 

30J2 

60.16 

99.8 

30.6 

99.31 

98.4 

80.7 

69.18 

36.1 

90.9 

91.13 

60.1 

31.9 

69.83 

99.6 

31.6 

99J» 

98.7 

81.7 

70.91 

86.9 

8141 

91.67 

49.8 

so 
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OIBOUMPOLAB  STABS. 

APPABENT  PLACES  FOB  THE  UPPEB  TBANSTT  AT  WASHIK0TON. 

a  Ui8»  Minoris. 
(PoUris,) 

51  Cephei  (Hbv.) 

a  UnsB  Minoris. 

XUnsB  Minoris. 

Meui 

Hem 
SolM 
Date. 

Heen 
BoUt 
Date. 

Mean 
Solar 
Date. 

soiar 
Diito. 

Blgbt 
Aaoen- 
sion. 

Doolina* 

tion 

North. 

Asoen- 
■ton. 

DeoUnft. 

tion 

Kartk. 

Bigbt 
Asoen- 
sion. 

DecUna- 

tion 

Korth. 

Ill 

Decline. 

tion 
KorUL 

May 

h    m 

1  17 

+88  42' 

May 

h    m 

6  47 

+87  13 

May 

h    m 
18     8 

+86  36' 

May 

19  35 

+88  57 

1.9 

21.67 

49^ 

1.2 

59.83 

01 
22.6 

1.6 

22.55 

// 
28.7 

1.7 

10.21 

it 
86.2 

9.9 

22.19 

49.6 

2.2 

59.53 

22.4 

2.6 

22.77 

28.9 

2.7 

11.18 

86.4 

3.9 

22.68 

49.3 

3.2 

59.25 

22.2 

3.6 

22.99 

29.2 

3.7 

12.09 

36.5 

4.9 

23.14 

49.1 

4.2 

58.97 

22.0 

4.6 

23.20 

29.4 

4.7 

12M 

36.7 

5.9 

23.55 

48.9 

5.1 

58.69 

21.8 

5.6 

23.40 

29.6 

5.7 

13.86 

86.8 

6.9 

23.94 

48.6 

6.1 

58.41 

21.7 

6.6 

23.61 

29.8 

6.7 

14.75 

86  J| 

7.9 

24.34 

48.4 

7.1 

58.12 

21.5 

7.6 

23.84 

30.0 

7.7 

15.68 

37.0 

8.9 

24.75 

48.1 

8.1 

57.80 

21.4 

8.6 

24.08 

30.2 

8.7 

16.68 

37.1 

9.9 

25.21 

47.9 

9.1 

57.47 

21.2 

9.6 

24.32 

30.4 

9.7 

17.70 

87.3 

10.9 

25.74 

47.6 

10.1 

57.13 

21.0 

10.6 

24.56 

30.7 

10.7 

18.76 

87.4 

11.9 

26.34 

47.3 

11.1 

56.80 

20.8 

11.6 

24.78 

30.9 

11.7 

19.79 

87.6 

12.9 

27.00 

47.1 

12.1 

56.48 

20.6 

12.6 

24.99 

31.2 

J2.7 

20.80 

87.8 

13.9 

27.70 

46.8 

13.1 

56.18 

20.3 

13.6 

^.19 

31.5 

13.7 

21.77 

8ao 

14.9 

28.44 

46.6 

14.1 

55.92 

20.1 

14.6 

25.36 

31.8 

14.7 

22.66 

88.2 

15.9 

29.18 

46.4 

15.1 

55.69 

19.8 

15.6 

25.51 

32.1 

15.7 

23.47 

88.4 

16.9 

29.90 

46.3 

16.1 

55.49 

19.5 

16.6 

25.64 

32.4 

16.7 

24.32 

88.7 

17.9 

30.59 

46.1 

17.1 

55.31 

19.3 

17.6 

25.76 

32.7 

17.7 

24.91 

88.9 

18.9 

31.23 

45.9 

18.1 

55.15 

19.1 

18.6 

25.87 

33.0 

18.7 

25.59 

89.1 

19.9 

31.84 

45.8 

19.1 

54.97 

18.8 

19.6 

26.00 

33.2 

19.7 

26.27 

89.3 

20.9 

32.42 

45.6 

20.1 

54.79 

18.6 

20.6 

26.14 

33.5 

20.7 

26.96 

89.5 

21.9 

33.00 

45.4 

21.1 

54.58 

18.4 

21.6 

26.28 

33.7 

21.7 

27.73 

89.6 

22.9 

33.61 

45.2 

22.1 

54.30 

18.2 

22.6 

26.43 

34.0 

22.7 

28.53 

89.8 

23.9 

34.25 

45.0 

23.1 

54.12 

18.0 

23.6 

26.60 

34.2 

23.7 

29.37 

40.0 

24.9 

34.94 

44.8 

24.1 

53.86 

17.7 

24.6 

26.76 

34.5 

24.7 

30.22 

40.2 

25.9 

35.72 

44.6 

25.1 

53.62 

17.5 

25.6 

26.90 

34.8 

25.7 

31.07 

40.5 

26.9 

36.56 

44.4 

26.1 

53.39 

17.2 

26.6 

27.03 

35.2 

26.7 

31.89 

40.7 

27.9 

37.46 

44.2 

27.1 

53.18 

16.9 

27.6 

27.16 

35.5 

27.7 

32.67 

41.0 

28.9 

38.33 

44.1 

28.1 

53.01 

16.6 

28.6 

27.24 

35.8 

28.7 

33.36 

41.3 

29.9 

39.21 

43.9 

29.1 

52.87 

16.3 

29.6 

27.31 

86.1 

29.7 

33.96 

41.6 

30.9 

40.06 

43.8 

30.1 

52.75 

16.0 

80.6 

27.37 

86.5 

30.6 

34.52 

41^ 

31.9 

40.86 

43.7 

31.1 

52.65 

16.7 

31.6 

27.41 

86.8 

31.6 

35.03 

42.1 

32.8 

41.62 

43.6 

32.1 

52.56 

15.4 

32.6 

27.46 

37.0 

32.6 

85.52 

42.4 

JUNE,  1889. 
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u 

AFPARKNT  FLA0B8  FOB  THE  UPPER  TBAHBTT  AT  WAflUINOTDH. 

«  Un»  Ifinorit. 
(PoUrU.) 

61CMiel(HBT.) 

aUxMlODoris. 

AUn» 

Mliiaris. 

MeM 

Solw 
Da**. 

Mmui 
Sokr 
DMe. 

Mom 

Amob- 

■lOB. 

DeoliM. 
KarOL 

OiNar 

Ditto. 

Bight 
Aaocn- 

tkm. 

DeeUn*. 

tlOB 

JforO. 

^ 

l>Mliii»' 
ikni 

■km. 

DaollB*. 

tkm 

JforO. 

Jane 

h    m 

1  17 

+88  42 

June 

h    m 

6  47 

+8f  18 

June 

h      D 

18    8 

+8^86 

June 

h      B 

19  85 

+88°W' 

1.8 

41.09 

H 

43.0 

I.I 

• 
69JS0 

16.4 

1.0 

• 
97.40 

37''.0 

1.0 

• 
36.69 

49.4 

9.8 

49.33 

43.6 

9.1 

69.47 

16.9 

9.0 

97.61 

37.3 

9.0 

30.01 

49.0 

3^ 

43.03 

43.4 

3.1 

69.30 

14.9 

3.0 

97.67 

37.0 

3JI 

30.61 

49.8 

4^ 

43.74 

43.9 

4.1 

69.93 

14.7 

4.0 

97.04 

37.8 

4.0 

37.06 

43.1 

M 

44.48 

43.1 

6.1 

69.09 

14.6 

6.0 

97.71 

38.1 

6.0 

37.06 

^.3 

es 

46.97 

43.0 

0.1 

61.96 

14.9 

0.0 

97.77 

3&4 

0.0 

3a97 

43.6 

7.8 

40.13 

49.8 

7.1 

61.81 

13.9 

7.0 

97.83 

38.7 

7.0 

38.89 

43.8 

8^ 

47.04 

49.7 

&I 

61.08 

13.0 

8.0 

97.88 

39.1 

&0 

39.49 

44.1 

9S 

4aoi 

49.0 

9.1 

61.67 

13.3 

9.6 

97.99 

39.4 

9.0 

40.03 

44.4 

lOJd 

40.01 

49.6 

lO.I 

61.48 

13.0 

10.6 

97.93 

39.8 

10.0 

40.48 

44.7 

US 

60.01 

49.4 

11.1 

61.43 

19.0 

11.6 

97.91 

40.1 

11.0 

40.87 

46.1 

IM 

61.01 

49.4 

19.0 

61.49 

19.3 

19.6 

97« 

40.6 

19.0 

4IJ8 

46.4 

13^ 

61.96 

49.3 

13.0 

61.43 

19.0 

13.6 

97.83 

40.8 

13.0 

41.43 

46.7 

14^ 

69.86 

49.3 

14.0 

61.40 

11.7 

14.6 

97.78 

41.1 

14.0 

41.08 

40.0 

16^ 

63.70 

49.3 

16.0 

61.60 

11.4 

16.6 

97.73 

41.4 

\hA 

'    41.83 

40.3 

10.8 

64.60 

49.3 

10.0 

61.63 

11.1 

10.6 

97.08 

41.7 

10.0 

49.04 

46UI 

17.8 

66.30 

49.9 

17.0 

61.63 

10.9 

17.6 

97.06 

41.9 

17.0 

49.99 

40.8 

18.8 

60.19 

49.9 

l&O 

61.69 

10.0 

18.6 

97.09 

49.9 

l&O 

49.68 

47.1 

19.8 

60.96 

49.1 

19.0 

61.60 

10.3 

19.6 

97.01 

49.6 

19.0 

49J0 

47.4 

90.8 

67.83 

49.0 

90.0 

61.46 

10.0 

90.6 

97.00 

49.8 

90.6 

43J6 

47.7 

91.8 

68.77 

49.0 

91.0 

61.41 

9.7 

91.6 

97.68 

43.1 

91.0 

43.01 

4ao 

99.8 

80.77 

41.9 

99.0 

61.88 

9.4 

99.6 

97.63 

43.6 

99.0 

43.96 

48.3 

93.8 

00.80 

41.9 

93.0 

61.37 

9.1 

.93.6 

97.48 

43.8 

93.0 

44.93 

4ao 

94.8 

01.84 

41.8 

94.0 

61.39 

a7 

94.6 

97.40 

44.9 

94.0 

44.43 

49.0 

9S.8 

09.89 

41.8 

96.0 

61.46 

&4 

96.6 

97.31 

44.6 

96.0 

44.60 

49.3 

960) 

03.99 

41.9 

96.0 

61.63 

&I 

90.6 

97.19 

44.9 

90.0 

44.09 

49.7 

97.8 

04.90 

41.9 

97.0 

61.03 

7.7 

97.6 

97.00 

46.9 

97.0 

44.01 

60.0 

98.8 

06.81 

49.0 

98.0 

61.74 

7.4 

98.6 

90.93 

46.6 

90.0 

44.67 

60.3 

90.8 

00.09 

49.0 

99.0 

61.80 

7.1 

99.6 

90.81 

46.7 

99.0 

44Ji 

60.0 

30.8 

07.69 

49.0 

90.0 

61.97 

0.9 

30.6 

90.09 

40.0 

30.0 

44.49 

60.9 

31.8 

08.96 

49.1 

31.0 

69.00 

6.0 

31.6 

90J8 

40.3 

31.0 

44.49 

61.9 
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Mean 
SoUr 
Date. 


a  Ursffi  Minoris. 
(Polaris.) 


lUgbt 
Asoen- 
•ion. 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


51Cephel(HBy.) 


Ascen- 
sion. 


Declina- 
tion 
North, 


Mean 
Solar 
Date. 


d  UrsA  Minoris. 


Bight 
Ascen- 
sion. 


Declina- 
tion 
North. 


Mean 
Solar 
Date. 


X  UiM»  Minoris. 


Bi^t 


DeoUna- 

tion 

North. 


July 

1.8 
9.8 
3.8 
4.8 


5.8 
6.8 

7.8 
8.7 


9.7 
10.7 
11.7 
18.7 


13.7 
14.7 
16.7 
16.7 


17.7 
18.7 
19.7 
80.7 


21.7 
88.7 
83.7 
94.7 


85.7 
86.7 
87.7 

88.7 

89,7 
30.7 
31.7 
38.7 


h     m 

1  18 


8.35 

9.19 

10.06 

10.99 

18.00 
13.04 
14.10 
15.19 


16.84 
17.87 
18.84 
19.15 


80.03 
80.85 
81.67 
88.53 


83.41 
84.34 
85.38 
86.34 


87.38 
88.41 
89.43 
30.39 


31.89 
38.14 
38.95 
33.73 

34.51 
35.30 
36.14 
37.04 


+88  42 

// 
48.1 
48.1 
48.1 
48.1 


48.1 
48.1 
48.8 
48.8 

48.3 
48.4 
48.6 
48.7 


48.8 

48.9 

•43.0 

43.1 


43.8 
43.3 
43.4 
43.5 


43.6 
43.7 
43.9 
44.1 


44.9 

44.4 
44.6 
44.8 


45.0 
45.1 
45.8 
45.4 


July 

1.0 
8.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 


9.0 
10.0 
11.0 
18.0 


13.0 
14.0 
15.0 
16.0 


17.0 
17.9 
18.9 
19.9 


80.9 
81.9 
88.9 
83.9 


84.9 
85.9 
86.9 
87.9 

88.9 
89.9 
30.9 
31.9 
39.9 


b    m 

6  47 


59.06 
58.14 
59.91 
59.98 


59.35 
59.44 
59.56 
59.71 


59.90 
53.11 
53.34 
53.57 


+87  12 

66.6 
66.3 
66.1 
65.8 


65.5 
65.9 
64.8 
64.5 

64.1 
63.8 
63.5 
63.9 


53.80 

69.9 

54.09 

69.7 

54.93 

69.4 

54.49 

69.1 

54.(^ 

61.9 

54.75 

61.6 

54.99 

61.3 

55.10 

61.0 

55.30 

60.7 

55.55 

60.4 

55.84 

60.0 

56.14 

59.7 

56.45 

69.4 

56.76 

69.9 

57.06 

58.9 

57.36 

58.7 

57.64 

58.5 

57.91 

58.9 

58.16 

58.0 

58.41 

57.7 

6a67 

67.6 

July 

1.6 
9.5 
3.5 
4.5 

5.5 
6.5 
7.5 

8.5 

9.6 
10.5 
11.5 
19.5 


13.5 
14.4 
15.4 
16.4 


17.4 
18.4 
19.4 
90.4 


91.4 
99.4 
93.4 
94.4 


95.4 
96.4 
97.4 
98.4 


99.4 
30.4 
31.4 
39.4 


h 

18 


8 


96.58 
96.48 
96.37 
96.96 


96.15 
96.09 
95.87 
95.70 


95.51 
95.99 
95.07 
94.85 


94.63 
94.43 
94.93 
94.06 


93.88 
93.70 
93.50 
93.99 


93.06 
99.89 
99.55 
99.97 


91.96 
91.70 
91.49 
91.16 


90.90 
90.66 
90.40 
90.14 


+86  36 

It 
46.3 
46.5 
46.8 
47.1 


47.4 

47.8 
48.1 

48.4 


48.8 
49.1 
49.4 
49.6 


49.9 
50.1 
50.3 
50.6 


50.9 
51.1 
51.4 
61.7 


69.0 
59.3 
59.6 
59.9 


53.1 
53.3 
53.6 
53.8 

64.0 
64.9 
64.4 
64.6 


July 

1.6 
9.6 
3.6 
4.5 


5.5 
6.5 
7.5 

8.6 

9.6 
10.5 
11.5 
19.6 

13.6 
14.6 
15.5 
16.6 

17.6 
18.5 
19.5 
90.5 


91.5 
99.5 
93.5 
94.5 


96.6 
96.5 
97.5 
98.5 


99.5 
30.5 
31.6 
39.6 


b    m 
19  85 

s 
44.49 
44.53 
44.59 
44.67 


44.74 
44.76 
44.79 

44.59 

44.38 
44.10 
43.78 
43.43 


43.07 
49.77 
49.49 
49.^ 


49.04 
41.85 
41.65 
41.40 

41.10 
40.79 
40.95 
39.73 


39.16 
38.57 
37.99 
37.43 


36.91 
36.43 
36.97 
36.61 


+88  57 

It 
51.9 
51.5 
51.8 
59.1 


59.4 
59.7 
53.1 
53.5 

53.8 
54.9 
54.5 
54.9 

65.9 
55.4 
55.7 
56.0 

56.3 
56.6 
57.0 
57.3 

57.7 
58.0 
58.4 
58.7 

59.0 
59.3 
59.6 
59.9 


60.9 
60.5 
60.8 
61.1 
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OIBOXJMPOLAB  8TAE8. 

APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTOK. 

m  Vnm  HinoriB. 
(PoUris.) 

61Cephei(Hxy.) 

4  Una  IfinoriB. 

X  Una  Hinorlfl. 

Solar 

Meaa 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
&>lar 
Date. 

Amoi- 
■km. 

DeeUna. 

ikni 

JTorO. 

Bight 
AaooD- 
•km. 

DooUsa. 

Right 
▲aoen- 
akm. 

1>aeliiia. 

tkm 
JforO. 

Bight 
Aaoen- 
■km. 

DeoUna. 
tkm 

Aug. 

h    m 
1  18 

+88  42' 

Aug. 

h      D 

6  47 

+eef  12 

Aug. 

h      D 

18    8 

+86  36 

Aug. 

h    m 
19  85 

+88  M 

1.7 

37'!o4 

It 
45.4 

1.9 

68.67 

It 
57.6 

1.4 

90.14 

5416 

1.6 

■ 
35.51 

ti 
1.1 

9.7 

37.97 

45.6 

9.9 

68.97 

67.9 

9.4 

19.86 

64.9 

9.6 

35.09 

1.4 

3.7 

38.94 

45.7 

3.9 

69.99 

56.9 

3.4 

19.57 

66.9 

3.6 

34.47 

1.7 

4.7 

39.93 

46.0 

4.9 

69.63 

56.6 

4.4 

19.96 

66.4 

4.6 

33.84 

9.0 

6.7 

40.90 

46.9 

6.9 

60.01 

56.3 

6.4 

18.93 

66.7 

6.6 

33.14 

9.4 

6.7 

41.85 

46.4 

6.9 

60.49 

66.0 

6.4 

18.58 

66.9 

6.6 

39.37 

9.7 

7.7 

49.74 

46.7 

7.9 

60.85 

56.8 

7.4 

18.91 

66.1 

7.6 

31.63 

3.0 

8.7 

43.57 

46.9 

8.9 

61.96 

66.6 

8.4 

17.85 

66.3 

8.6 

30.66 

3.4 

9.7 

44.33 

47.9 

9.9 

61.66 

55.4 

9.4 

17.49 

66.5 

9.6 

99.79 

3.6 

10.7 

45.04 

47.5 

10.9 

69.04 

65.9 

10.4 

17.16 

56.6 

10.4 

98.94 

3.9 

11.7 

45.73 

47.7 

11.9 

69.41 

66.0 

11.4 

16.89 

66.8 

11.4 

98.13 

4.1 

19.7 

46.43 

47.9 

19.9 

69.76 

64.8 

19.4 

16.60 

57.0 

19.4 

97.36 

4.4 

13.6 

47.16 

48.1 

13.9 

63.08 

64.6 

13.4 

16.18 

67.1 

13.4 

96.63 

4.6 

14.6 

47.99 

48.3 

14.9 

63.49 

54.3 

14.4 

16.88 

67.3 

14.4 

96.94 

4.9 

16.6 

4a73 

48.6 

15.9 

63.76 

64.1 

16.4 

16.67 

67.5 

16.4 

96.94 

6.9 

16.6 

49.58 

48.8 

16.9 

64.13 

63.8 

16.4 

16.94 

67.7 

16.4 

94.59 

5.6 

17.6 

60.47 

49.0 

17.9 

64.69 

63.6 

17.4 

14.89 

67.9 

n.. 

93.74 

6.8 

16.6 

61.35 

49.3 

18.9 

64.94 

63.3 

18.3 

14.63 

68.1 

18.4 

99.90 

6.1 

19.6 

59.19 

49.6 

19.9 

65.38 

63.1 

19.2 

14.16 

68.3 

19.4 

91.97 

6.4 

90.6 

63.01 

49.9 

90.9 

65.84 

69.9 

90.3 

13.76 

68.6 

90.4 

90.96 

6.7 

91.6 

63.75 

50.9 

91.9 

66.31 

69.7 

91.3 

13.37 

68.7 

91.4 

19.94 

7.0 

99.6 

54.43 

50.6 

99.8 

66.78 

69.6 

99.3 

19.97 

68.8 

99.4 

18.88 

7.9 

93,6 

56.06 

60.8 

93.8 

67.93 

59.3 

93.3 

19.58 

68.9 

93.4 

17.89 

7.6 

94.6 

55.66 

61.1 

94.8 

67.67 

59.9 

94.3 

19.19 

69.0 

94.4 

16.78 

7.7 

95.6 

66.93 

51.3 

95.8 

68.09 

69.0 

95.3 

11.89 

60.1 

95.4 

16.79 

7.9 

96.6 

56.81 

61.6 

96.8 

68.49 

51.9 

96.3 

11.47 

60.9 

96.4 

14.84 

8.1 

97.6 

57.49 

51.9 

97.8 

68.88 

61.7 

97.3 

11.19 

69.3 

97.4 

13.91 

8.3 

9B.6 

58.07 

69.1 

98.8 

69.99 

61.6 

98.3 

10.76 

69.6 

98.4 

13.00 

M 

99.6 

68.77 

69.4 

99.8 

69.71 

51.3 

99.3 

10.40 

60.6 

99.4 

19.07 

8.8 

30.6 

50.51 

69.7 

80.8 

70.15 

51.1 

30.3 

10.01 

69.7 

30.4 

11.11 

9.1 

31.6 

60.96 

63.0 

31.8 

70.69 

50.9 

31.3 

9.61 

69.9 

31.4 

10.09 

9.4 

39.6 

1 

t 

60.99 

53.3 

39.8 

71.13 

60.7 

39.3 

9.90 

60.0 

39.4 

8.99 

9.6 

310 
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OmOUMPOLAE  STABS. 
AFPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Mean 
SolAT 
Date. 


Sept. 

1.6 
9.6 
3.6 
4.6 

5.6 
6.6 
7,6 
8.6 

9.6 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.5 
80.5 

21.5 
22.5 
23.5 
24.5 


25.5 
26.5 
27.5 
28.5 


29.5 
30.5 
31.5 


a  UrsflD  Minoris. 
(PoUris.) 


BJght 
Asoen- 
•ion. 


h     m 

1  19 

0.99 
1.71 
2.38 
2.98 


3.52 
4.01 
4.45 

4.88 


5.34 
5.81 
6.31 
6.87 

7.46 
8.06 
8.62 
9.16 

9.63 
10.04 
10.39 
10.66 

10.93 
11.19 
11.46 
11.76 

12.13 
12.52 
12.93 
13.34 

13.73 
14.08 
14.36 


DeoUna- 

tiOXL 

Korth. 


+88  42 

II 

53.3 
53.7 
54.0 
54.4 


54.7 
55.1 
55.4 
55.8 


56.1 
56.4 
56.7 
57.0 

57.3 
57.7 
58.0 

58.4 


Mean 
Solar 
Date. 


Sept. 

1.8 
2.8 
3.8 

4.8 

5.8 
6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 


51  Cephei  (Hbv.) 


58.8 

17.8 

59.2 

18.8 

59.6 

19.8 

59.9 

20.8 

60.3 

21.8 

60.6 

22.8 

61.0 

23.8 

61.3 

24.8 

61.7 

25.8 

62.0 

26.7 

62.3 

27.7 

62.7 

28.7 

63.1 

29.7 

63.5 

30.7 

64.0 

31.7 

Bight 
Asoen' 
■ion. 


h    ro 

648 

11.13 
11.66 
12.20 
12.74 


13.27 
13.79 
14.28 
14.75 


15.20 
15.65 
16.09 
16.55 


17.03 
17.54 
18.08 
18.63 

19.19 
19.74 
20.28 
20.81 


21.32 
21.81 
22.28 
22.74 


23.73 
24.26 
24.81 

25.39 
25.98 
26.58 


Declina- 
tion 
Kortk, 


+87  12 

II 
50.7 

50.5 

50.4 

50.2 


50.1 
50.0 
49.9 
49.8 

49.7 
49.6 
49.5 
49.3 

49.2 
49.0 
48.9 
48.8 

48.7 
48.6 
48.6 

48.5 


48.5 

48.4 
48.4 
48.3 


48.3 

48.2 
48.1 
48.0 

47.9 
47.9 
47.8 


Mean 
Solar 


Date. 


Sept. 

1.3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
12.3 


13.3 
14.3 
15.3 
16.3 


17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.2 
24.2 


25.2 
26.2 
27.2 
28.2 


29.2 
30,2 
31.2 


6  Una  Hinoria. 


Bi^t 

Aaoen> 

tion. 


h 
18 


69.20 
68.77 
68.:)3 
67.88 


67.43 
67.00 
66.59 
66.18 

65.79 
65.41 
65.03 
64.64 

64.24 
63.82 
63.39 
62.94 

62.48 
62.02 
61.58 
61.14 

60.72 
60.31 
59.91 
59.51 


59.11 
58.70 

58.28 
57.84 


57.38 
56.91 
56.43 


Dedina. 

tion 

North. 


+86  87 

II 

0.0 

0.2 

0.3 

0.4 


0.4 
0.5 
0.5 
0.6 

0.6 
0.7 
0.7 
0.8 

0.9 
1.0 
1.1 
1.1 

1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 

l.l 
1.1 
1.1 
1.1 

l.l 
1.1 
1.1 


Mean 
Solar 
Date. 


Sept. 

1.4 
2.4 
3.4 
4.4 

5.4 
6.4 
7.4 
8.4 


9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 


17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.3 
24.3 


25.3 
26.3 
27.3 
28.3 


29.3 
30.3 
31.3 


X  Un»  Minoris. 


Right 


h    m 

19  84 

68.99 
67.81 
66.58 
65.30 


64.02 
62.76 
61.53 
60.35 

69.21 
58.12 
57.04 
55.96 


54.85 
53.68 
52.43 
51.12 


49.74 
48.35 
46.97 
45.50 

44.25 

42.96 
41.73 
40.53 


39.32 
38.08 
36.80 
35.45 


34.04 
32.56 
31.04 


Declina- 
tion 
Varik. 


+88  58 

II 

9.6 

9.9 

10.1 

10.4 


10.6 
10.8 
11.0 
11.1 

11.3 
11.5 
11.7 
11.9 


12.1 
12.3 
12.5 
12.7 


12.9 
13.1 
13.2 
13.3 

13.5 
13.6 
13.7 
13.8 

13.9 
14.1 
14.2 
14.4 

14.6 
14.7 
14.8 
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1 

AFPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

i 

a  TJnm  MinorU. 
(PoUrU.) 

51  Cephei  (Hbv.) 

4  Uiu»  MiDoriA. 

X  Una  Ifinoris. 

Mmhi 

8olw 
D«to. 

Mmui 
Soltf 
Dftt«. 

Mmui 
Soliv 
Dftto. 

Rigbt 
▲Men. 

■lOB. 

DMlilUI. 

Uan 
Norlk. 

Bigbi 
•km. 

DeeUn*. 

tion 

North, 

CMMar 

D«te. 

Rifbt 
Aaoen* 
•ion. 

North, 

lU 

DeoUa^. 

Oet 

b    ml         o      , 
1  19  {+88  43 

1 

Oct 

b    m 

648 

+87  12 

Oet. 

b    m 

18    7 

+86  36 

Oct 

b    m 
19  33 

+88  68 

1^ 

14*36 

4.0 

1.7 

• 
96.58 

47.8 

1.9 

56.43 

If 
61.1 

1.3 

91.04 

14.8 

«.6 

14.56 

4.4 

9.7 

97.17 

47.8 

9.9 

55.96 

61.0 

9.3 

89.50 

14.9 

3^ 

14.79 

4.8 

3.7 

97.75 

47.8 

3.9 

55.51 

60.9 

3.3 

87.99 

15.0 

4.5 

14.89 

5.9 

4.7 

98.99 

47.9 

4.9 

56.07 

60.8 

4.3 

86.59 

15.1 

5.6 

14.89 

5.6 

5.7 

98.81 

47.9 

5.9 

54.65 

60.7 

5.3 

85.09 

15.1 

1     6.5 

14^ 

5.9 

6.7 

99.31 

47.9 

6.9 

54.94 

60.7 

6.3 

83.73 

15.9 

1     7.6 

15.06 

6.3 

7.7 

99.79 

47.9 

7.9 

53.85 

60.6 

7.3 

89.41 

15.9 

8.5 

15.19 

6.6 

8.7 

30.97 

47.9 

8.9 

53.46 

60.5 

&3 

81.13 

15.3 

9.5 

15.36 

7.0 

9.7 

30.76 

47.9 

9.9 

53.07 

60.4 

9.3 

79.86 

15.3 

10.6 

15.57 

7.3 

10.7 

31.97 

47.9 

10.9 

59.67 

60.4 

10.3 

78.68 

15.4 

1   11.5 

15.79 

7.7 

11.7 

31.60 

47.9 

11.9 

59.96 

60.3 

11.3 

77.94 

16.5 

'  l«.6 

15.99 

8.1 

19.7 

39.35 

47.9 

19.9 

51.84 

60.3 

19.3 

76.85 

16.6 

J  3.5 

16.17 

8.5 

13.7 

39.99 

47.9 

13.9 

51.41 

60.9 

13.3 

74.39 

\ 
15.7 

H.5 

16.98 

8.9 

14.7 

33.50 

47.9 

14.9 

60.97 

60.1 

14.3 

79.89 

15.8 

15.5 

16.34 

9.3 

15.7 

34.08 

47.9 

15.9 

60.59 

60.0 

15.3 

71.36 

15.6 

16.5 

16.33 

9.7 

16.7 

34.65 

4&0 

16.9 

60.08 

59.9 

16.3 

69.89 

15.8 

17.5 

16.96 

10.1 

17.7 

35.90 

48.1 

17.9 

49.66 

59.7 

17.3 

68.31 

15.8 

18.5 

16.19 

10.5 

18.7 

35.79 

48.9 

18.9 

49.95 

59.6 

18.3 

66.83 

15.8 

19.5 

15.98 

10.9 

19.7 

36.99 

48.3 

19.9 

48.86 

69.4 

19.3 

66.40 

15.8 

;«).5 

1 

15.86 

11.3 

90.7 

36.71 

48.4 

90.9 

48.46 

69.9 

90.3 

64.04 

15.8 

1 
91.5 

15.74 

11.6 

91.7 

37.19 

48.4 

91.9 

48.19 

69.1 

91.3 

69.73 

15.8 

99.5 

15.68 

19.0 

99.7 

37.66 

4a5 

99.9 

47.75 

59.0 

99.9 

61.44 

15.8 

«3.5 

15.67 

19.3 

93.7 

38.14 

48.5 

93.9 

47.39 

68.8 

93.9 

60.13 

15.8 

•  94.5 

15.68 

19.7 

94.7 

38.65 

48.6 

94.9 

47.01 

58.7 

94.9 

68.80 

15.8 

>  95.5 

15.69 

13.1 

95.7 

39.18 

48.6 

95.9 

46.61 

5a6 

95.9 

57.49 

15.8 

96.4 

15.68 

13.5 

96.7 

39.74 

48.7 

96.9 

46.90 

68.5 

96.9 

56.97 

15.9 

97.4 

15.64 

13.9 

97.7 

40.31 

48.7 

97.9 

45.78 

68.3 

97.9 

54.46 

16.9 

'  98.4 

15.54 

14.3 

98.7 

40.89 

48.8 

98.9 

45.36 

68.9 

98.9 

69.99 

16.9 

1  99.4 

15.87 

14.7 

99.7 

41.47 

49.0 

99.9 

44.94 

68.0 

99.9 

51.37 

16,9 

30^ 

16.14 

15.1 

30.7 

49.03 

49.1 

30.9 

44.53 

67.8 

30.9 

49.83 

15.8 

31.4 

14.83 

15.5 

31.7 

49.55 

49.9 

31.9 

44.14 

57.6 

31.9 

48.39 

15.8 

39.4 

14.50 

15.9 

39.7 

43.04 

49.4 

39.1 

43.77 

57.3 

39.9 

46.87 

15.7 
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OmOXJMPOLAE  8TAE8. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vram  Minoris. 
(Polaris.) 

61  Cephoi  (H«v.) 

d  ni88B  Minoris. 

X  Uran  Minoris. 

Meui 

SolAT 

Date. 

\ 

Mem 
soar 
Date. 

Keen 
Soler 
Date. 

Mean 
Solar 
Date. 

Bight 
■ion. 

DMsUnft. 

tion 

Korih, 

Blj^t 
Aaoen- 

SiOD. 

DedUnft- 

tlon 

JTorA. 

Bifl^t 
Ascen- 
sion. 

Deolina. 

tion 

Karih, 

Klght 
Aaoen- 
■ion. 

DeoUna. 

tion 

Ifofik, 

Nov. 

h    m 

1  19 

+68  48' 

Nov. 

h    m 

648 

+87  12 

Nov. 

h    m 
18    7 

+86  86' 

Nov. 

h    m 
19  83 

+88  68' 

1.4 

14.60 

15.9 

1.7 

43'.04 

01 
49.4 

1.1 

t 
43.77 

It 
57.3 

1.2 

46.87 

15J 

2.4 

14.17 

16.3 

2.7 

43.51 

49.5 

9.1 

43.41 

57.1 

2.2 

46.48 

15.6 

3.4 

13.85 

16.6 

3.7 

43.96 

49.7 

3.1 

43.08 

56.9 

3.2 

44.17 

15.5 

4.4 

13.55 

17.0 

4.7 

44.40 

49.8 

4.1 

42.76 

56.7 

4.2 

42.90 

15.5 

5.4 

13.28 

17.3 

5.6 

44.83 

50.0 

5.1 

42.45 

56.5 

5.2 

41.65 

15.4 

6.4 

13.04 

17.6 

6.6 

45.28 

60.1 

6.1 

42.13 

56.3 

6.2 

40.41 

15.4 

7.4 

12.83 

17.9 

7.6 

45.75 

50.2 

7.1 

41.79 

56.1 

7.2 

39.14 

15.3 

8.4 

12.63 

18.3 

8.6 

46.24 

50.3 

8.1 

41.45 

55.9 

8.2 

37.83 

15.3 

9.4 

12.40 

18.7 

9.6 

46.75 

50.4 

9.1 

41.10 

55.7 

9.2 

36.48 

15.2 

10.4 

12.13 

19.0 

10.6 

47.26 

50.6 

10.1 

40.74 

55.5 

10.2 

35.08 

16.2 

11.4 

11.79 

19.4 

11.6 

47.77 

50.7 

11.1 

40.38 

56.3 

11.2 

33.64 

16.1 

12.4 

11,37 

19.8 

12.6 

48.27 

50.9 

12.1 

40.03 

55.0 

12.2 

32.19 

15.0 

13.4 

10.89 

20.1 

13.6 

48.75 

61.1 

13.1 

39.69 

54.8 

13.2 

30.77 

14.9 

14.4 

10.37 

20.5 

14.6 

49.20 

51.3 

14.1 

39.37 

54.5 

14.2 

29.39 

14.7 

15.4 

9.81 

20.8 

15.6 

49.63 

51.6 

15.1 

39.07 

64.2 

15.2 

28.07 

14.6 

16.4 

9.26 

21.2 

16.6 

50.03 

51.8 

16.1 

38.79 

53.9 

16.2 

26.81 

14.4 

17.4 

8.73 

21.5 

17.6 

50.41 

52.0 

17.1 

38.53 

53.6 

17.2 

25.62 

14.3 

18.4 

8.22 

21.8 

18.6 

50.79 

52.2 

18.1 

38.27 

53.4 

18.2 

24.47 

14.1 

19.4 

7.77 

22.1 

19.6 

51.18 

52.4 

19.1 

38.01 

53.1 

19.2 

23.35 

14.0 

20.4 

7.36 

22.4 

20.6 

51.58 

52.6 

20.1 

37.74 

52.9 

20.2 

22.20 

13.9 

21.4 

6.95 

22.7 

21.6 

51.99 

52.7 

21.1 

37.46 

52.7 

21.2 

21.02 

13.8 

22.4 

6.54 

23.0 

22.6 

52.44 

52.9 

22.1 

37.18 

62.4 

22.2 

19.80 

13.7 

23.4 

6.10 

23.3 

23.6 

52.90 

53.1 

23.1 

36.89 

62.2 

23.2 

18.62 

13.6 

24.4 

5.61 

23.7 

24.6 

53.36 

53.3 

24.1 

36.59 

61.9 

24.2 

17.20 

13.5 

25.4 

5.05 

24.0 

25.6 

63.82 

53.5 

25.1 

36.29 

51.6 

26.2 

15.67 

13.3 

26.4 

4.43 

24.4 

26.6 

54.26 

53.8 

26.1 

36.00 

61.3 

26.2 

14.54 

13.1 

27.4 

3.75 

24.7 

27.6 

54.68 

54.1 

27.1 

35.73 

51.0 

27.2 

13.25 

12.9 

28.4 

3.02 

25.0 

28.6 

55.07 

54.3 

28.1 

35.48 

50.6 

28.2 

12.03 

12.7 

29.4 

2.27 

25.3 

29.6 

55.43 

54.6 

29.1 

35.25 

60.3 

29.1 

10.88 

12.5 

30.4 

1.52 

25.6 

30.6 

55.75 

54,9 

30.1 

35.04 

60.0 

80.1 

9.80 

12.3 

31.3 

0.81 

25.8 

31.6 

56.05 

56.2 

31.1 

34.86 

49.6 

81.1 

8.79 

12.1 
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OntOUMPOLAB  STAB& 

AFPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINOTON. 

« lTn»  Ifinorit. 

51  Oeifthel  (Hsy.) 

iVnm 

lOnoriA. 

XUlM» 

MiDOiie. 

Solw 

Mom 

HaIat 

Hmui 
Sokr 
Date. 

m2? 

Blfbi 

▲aoea- 
■km. 

turn 
JforO. 

sss: 

lUfbt 
▲seen- 
■km. 

DeoUiiA. 

▲seen- 
•km. 

1>M|illft. 

ikm 
JTortiL 

AM611- 
■km. 

BeoUn*. 
tkm 

Dee. 

h    m 
1  18 

+88  43 

Deo. 

b    m 
648 

+8f  12' 

Deo. 

h    m 
18   7 

+86  36 

Deo. 

b    m 
19  32 

+88  68' 

1.3 

6o!81 

95.8 

1.6 

56.05 

55.9 

1.1 

34*86 

49.6 

1.1 

t 
66.79 

12.1 

9.3 

60.14 

96.1 

9.6 

56.34 

55.4 

9.1 

34.69 

49.3 

9.1 

67.83 

11.9 

3^ 

59.50 

96.3 

3.6 

56.64 

55.6 

3.1 

34.51 

49.1 

3.1 

66.90 

11.7 

4.3 

58.91 

96.6 

4.6 

56.95 

56.9 

4.1 

34.32 

48.8 

4.1 

65.96 

11.5 

6.3 

58.31 

96.8 

5.6 

57.27 

56.1 

5.1 

34.13 

48.5 

6.1 

64.99 

ir.3 

6.3 

67.71 

97.1 

6.6 

67.63 

56.3 

6.0 

33.94 

48.2 

6.1 

63.98 

11.2 

7.3 

57.07 

97.3 

7.6 

57.98 

66.6 

7.0 

33.74 

47.9 

7.1 

62.92 

11.0 

as 

56.38 

97.6 

8.6 

58.33 

56.9 

8.0 

33.53 

47.6 

8.1 

61.84 

10.8 

9.3 

56.61 

97.9 

9.6 

58.68 

57.9 

9.0 

33.33 

47.3 

9.1 

60.76 

10.6 

10.3 

64.78 

98.9 

10.5 

59.01 

57.6 

10.0 

33.14 

46.9 

10.1 

59.70 

10.3 

11.3 

53.91 

98.4 

11.5 

59.31 

57.8 

11.0 

32.97 

46.5 

11.1 

66.68 

10.0 

19.3 

59  J9 

98.7 

19.5 

59.50 

58.1 

12.0 

89.89 

46.9 

19.1 

57.72 

9.8 

13.3 

59.07 

9a9 

13.5 

59.83 

58.5 

13.0 

39.69 

45.8 

13.1 

56.84 

9.6 

14.3 

51.18 

99.1 

14.5 

60.04 

58.8 

14.0 

32.59 

45.4 

14.1 

56.03 

9.2 

16^ 

50.31 

99.3 

15.5 

60.94 

59.1 

15.0 

32.50 

45.1 

15.1 

55.27 

8.9 

16.3 

49.49 

99.4 

16.5 

60.44 

59.3 

16.0 

32.41 

44.8 

16.1 

54.55 

8.7 

17.3 

4a79 

99.6 

17.5 

60.65 

50.6 

17.0 

39.39 

44.4 

17.1 

53.84 

8.4 

1  18.3 

47.97 

99.8 

ia5 

60.87 

59.9 

18.0 

32.22 

44.1 

lai 

53.12 

8.2 

,  19.3 

47.94 

30.0 

19.5 

61.11 

60.1 

19.0 

89.11 

43.8 

19.1 

52.36 

8.0 

90.3 

46.49 

30.9 

90.5 

61.37 

60.4 

90.0 

31.99 

43.5 

20.1 

51.55 

7.8 

91.3 

45.79 

90.4 

91.5 

61.64 

60.7 

21.0 

31.87 

43.9 

91.1 

50.71 

7.5 

99.3 

44.89 

30.6 

99.5 

61.91 

61.0 

92.0 

31.75 

42.9 

22.1 

49.86 

7.3 

93.3 

43.98 

90.8 

93.5 

62.16 

61.3 

93.0 

31.64 

49.5 

93.1 

49.01 

7.0 

.  94.3 

43.01 

31.0 

94.5 

69.37 

61.7 

94.0 

31.54 

42.1 

24.1 

48.19 

6.7 

95.3 

41.99 

81.9 

95.5 

62.56 

62.1 

95.0 

31.47 

41.7 

95.1 

47.43 

6.4 

96.3 

40.96 

31.4 

96.5 

62.72 

62.4 

96.0 

31.43 

41.4 

96.1 

46.74 

6.1 

97.3 

39.93 

31.5 

97.5 

62.85 

62.8 

97.0 

31.40 

41.0 

97.1 

46.14 

5.8 

98.3 

38M 

31.6 

98.6 

62.95 

63.1 

98.0 

31.39 

40.6 

98.1 

45.62 

5.4 

99.3 

37.97 

31.7 

99.5 

63.03 

63.4 

99.0 

31.40 

40.9 

99.1 

45.18 

5.1 

90.8 

37.06 

31.8 

80.5 

63.11 

63.7 

30.0 

31.42 

39.9 

30.1 

44.76 

4.8 

913 

36.18 

31.9 

31.5 

63.19 

64.0 

31.0 

31.43 

39.6 

31.1 

44.36 

4.5 

99.3 

35.33 

39.0 

39.6 

63.29 

64.3 

32.0 

31.43 

39.3 

39.1 

43.96 

4.3 
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APPASENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

a  ADdromeda. 

vPegasi. 

pUjdti, 

19  CeU. 

Mean 
SoUr 
Date. 

Right 
Asoenaion. 

Jforth. 

Sight 
Aaoension. 

DeeUnatioB 
North. 

Bight 

ItooUiiatioo 
South. 

Bl^t 
Aaoenaion. 

Somth. 

h     m 

0    2 

+28  28 

h     m 

0    7 

+  14  33 

h     m 

0  19 

-77  52 

h     m 

024 

-4  33 

(Deo.30.2) 

37.98  -.14 

4l'.'3  -0.8 

30.13  -.19 

56 '4  -0.8 

51.86-  .00 

79.8  +0.7 

9L38  -.11 

84''o  -0.7 

Jan.   9.2 

37.83    .14 

40.3    1.1 

30.01     .19 

55.5    0.9 

50.98    .86 

71.8    1.8 

91.96    .11 

84.7    0.6 

I9.« 

37.70    .18 

39.1     1.3 

29.90    .11 

54.6    1.0 

50.16    .78 

70.9    1.9 

91.16    .11 

85.9    0.6 

29.9 

37.57     .18 

37.7    1.6 

29.79    .10 

53.5    la 

49.42    .60 

68.0    9.4 

91.05    .10 

85.6    0.8 

Feb.   8.1 

37.46    .10 

36.1     1.6 

29.70    .08 

59.4    1.0 

48.78    .67 

65.4    9.8 

90.96    .08 

85.9-0^ 

18.1 

37.38  -.07 

34.5  -1.6 

29.64  -.05 

61.4  -1.0 

48.27-  .45 

69.3  +8Ji 

90.89 -.06 

86.0    0.0 

28.1 

37.33  -.03 

32.9    1.6 

29.60  -.09 

50.5    0.9 

47.89    .81 

58.9     3.6 

90.84  -.08 

85.9+0.9 

Mar.  10.0 

37.32  +.01 

31.3    1.6 

99.59  +.01 

49.6    0.7 

47.66-  .16 

65.3    8.7 

90.89    .00 

85.6    0.4 

20.0 

37.35     .06 

29.9    1.3 

29.61     .05 

49w0    0.6 

47.58    .00 

51.6    3.8 

90.83  +.03 

85.1     0.6 

30.0 

37.42    .10 

28.7    l.l 

29.68    .00 

48.6  -0.8 

47.66+  .15 

47.7    8.8 

90.88    .07 

84.3    0.9 

Apr.  9.0 

37.64  +.14 

27.7-0.8 

29.79  +.13 

48.5    0.0 

47.89+  .31 

43.9  +8.8 

90.97  +.11 

83.3  +1.1 

18.9 

37.70     .19 

27.1  -0.4 

29.94    .17 

48.7  +0.3 

48.28    .47 

40.9    8.6 

91.10    .16 

89.0    1.4 

28.9 

37.91     .93 

26.9    0.0 

30.13    .91 

49.1     0.6 

48.89    .61 

36.6    3.4 

91.97    .19 

80.6     1.6 

Maj   8.9 

38.16    sr 

27.1  +0.4 

30.36    .94 

50.0    1.0 

49.51     .75 

33.3    8.1 

91.48    .93 

78.9     1.8 

18.8 

38.45    .90 

27.6    0.8 

30.62    Sff 

61.1     1.3 

50.39    .87 

30.3    9.8 

91.79    .96 

77.0     1.9 

28.8 

38.78  +.39 

28.6  +1.1 

30.90  +.30 

52.6  +1.6 

51.94+ .07 

27.7+9.4 

91.99  +.98 

75.0  49.0 

Jane  7.8 

39.08    .33 

29.9    1.6 

31.21     .31 

54.1     1.7 

59.26  1.06 

25.6    1.9 

99.98    .80 

73.0    9J 

17.8 

39.42    .94 

31.5    1.8 

31.53     .89 

56.0    1.9 

53.34  1.10 

23.9    1.4 

99.59    .81 

70.9    9a 

27.7 

39.76     .33 

33.5    9.0 

31.85    .39 

58.0    9.1 

54.46  1.13 

22.8    0.9 

99.91     .31 

68.9    9.0 

July  7.7 

40.09     .39 

35.6    9.9 

32.16    .31 

60.1     9.1 

55.59  1.19 

22.2  +0.8 

93.99    .31 

66.9    1.9 

17.7 

40.41  +.30 

37.9  49.4 

32.46  +.99 

62.2  +9.1 

56.71+1.09 

22.2  -0.3 

93.59  +  J9 

65.0  +1.8 

27.7 

40.70     .97 

40.3    9.5 

32.74     M 

64.4    9.1 

57.77  1.03 

22.8    0.9 

93.81     .97 

63.4     1.6 

Aug.  6.6 

40.95     .94 

42.9    9.6 

32.99    .93 

66.5    9.0 

58.76     .03 

23.9    1.4 

94.07    .96 

61.9    1.9 

16.6 

41.18     .90 

45.3    9.6 

33.20     .90 

68.5    1.9 

59.64     .81 

25.5    1.9 

94.30    .98 

60.7    l.l 

26.6 

41.36    .17 

47.8    9.4 

33.39    .16 

70.3     1.8 

60.38    .66 

27.7    9.3 

94.50     .18 

59.7    0.8 

Sept.  5.5 

41.51  +.19 

50.2  +9.3 

33.53  +.13 

72.0  +1.6 

60.96+ .49 

30.1  -«.6 

94.66  +.14 

59.1  +0.6 

15.5 

41.62     .06 

52.4     9.9 

33.64     .09 

73.5    1.4 

61.:^    .31 

33.0     9.9 

24.78    .11 

58.7  +0.1 

25.5 

41.67     .04 

54.5    9.0 

33.71     .05 

74.8    1.9 

61.58+  .19 

35.9     3.0 

24.87    .07 

58.5    0.0 

Got.    5.5 

41.70 +.01 

56.3     1.7 

33.74  +.09 

75.9     0.9 

61. 61 -.07 

39.0    8.1 

24.92  +.04 

58.6-0.9 

15.4 

41.69  -.03 

57.9     1.6 

33.74  -.01 

76.7     0.7 

61.44     .96 

42.0    3.0 

94.94     .00 

58.9    0.4 

25.4 

41.65 -.05 

59.3  +1.9 

33.71  -.04 

77.3  +0.6 

61.10- .49 

44.9  -9.7 

24.93  -.08 

59.4  -0.6 

Nov.  4.4 

41.58    .06 

60.4     0.9 

33.66    .06 

77.7     0.3 

60.60    .67 

47.5    9.4 

94.89    .06 

60.0    0.7 

14.4 

41.40    .10 

61.2    0.6 

33.59    .06 

77.9  +0.1 

59.95    .70 

49.7     9.0 

24.83    .07 

60.7    0.7 

24.3 

41.38     .19 

61.7+0.3 

33.50     .10 

77.8  -0.1 

59.19     .80 

51.5     1.5 

24.76    .08 

61.5    0.8 

Deo.   4.3 

41.26    .13 

61.8    0.0 

33.40    .11 

77.6     0;3 

58.35    .87 

52.6    0.8 

24.67     .10 

69.3    0.8 

14.3 

41.12  -.14 

61.7  -0.3 

33.28  -.11 

77.1  -0.6 

57.45-  .00 

53.1  -4).3 

94.57  -.10 

63.0  -0.8 

24.2 

40.98    .14 

61.2     0.6 

33.17    .11 

76.5    0.7 

56.54     .01 

53.1  +0.4 

94.46    .11 

63.8    0.7 

34.2 

40.84  -.14 

60.5  -0.9 

33.06  -.19 

75.8  -0.8 

55.64-  .80 

59.4  +1.0 

94.35  -.11 

64.4-0.6 
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APPABEMT  PLACES  FOB  THE  UPPER  TRAK8IT  AT  WASHINGTON. 

a  Cutiopea. 

/9Coti. 

91  CiMiopoa. 

1 

rPboinm. 

Sotar 
Dm*. 

AmStSkKL 

DeoliiiaAftoB 
KorUL 

Bij^ 

DMUmtkMi 
Somtk, 

aJS^ 

DocUiiatkm 

aSSLi. 

DeollBaliM 
Mmlk. 

0  84 

+55"  55 

h     m 
087 

-18  86 

h     m 
0  88 

+74  22 

h     m 

0  57 

+  i  17 

(D«.30.3) 

11.99 -Jl 

5l''6  -«Ji 

60.07  -.19 

oo'o  -0  J 

19.13  -.79 

64^8  40  J 

10.11 

-.11 

96.6  -0  J 

Jao.   9.9 

11.69    M 

51.9    0.7 

59.94    .19 

6lJ0    0.4 

ia39     .79 

64.7-0  J 

9.99 

.19 

95.9    0.7 

19.9 

11.40    M 

50.9    IJ 

59.89    M 

61.3  -0.1 

17.67    .71 

64.1    OJ 

9.87 

.19 

95.9    0.7 

99.9 

11.11     .97 

4a8     L6 

59.70    .11 

61.3  40  J 

16.97    J6 

69.8    IJ 

9.75 

.19 

94.5    0.7 

F^b.  ai 

10.86    JM 

47.0    9.0 

59.60    .10 

61.0    0.4 

16.34     JO 

61.1     9J 

9.64 

.11 

93.9    OJ 

lai 

10.64  -.19 

44.9 -9J 

59.51  -.06 

60.4  40.7 

15.79  -JO 

56.9-9.4 

9.54  < 

-.00 

93.3-0  J 

98.1 

10.47    .14 

49.5    9J 

50.44    .06 

59.5    IJ 

15.35    J7 

56.3    9.7 

9.46 

.07 

99.8    0.4 

litf.10.1 

10.36    .06 

40.0    9J 

59.41  -.00 

5a4     IJ 

15.04    J4 

53.5    9.0 

9.40- 

-.04 

99.5    OJ 

90.1 

10.31  -.01 

37.4    9J 

59.40  4.09 

57.1     IJ 

14.87  -.00 

50.5    9J 

9.38 

.00 

99.3-0.1 

30.0 

10.34  ^.07 

35.0    9.4 

59.44     M 

56.5    1.7 

14.85  4.06 

47.5    9.0 

9.40  4  J4 

99.3  40  J 

Apr.   9.0 

10.45  4.14 

39.7 -9J 

59.51  4.10 

53.6  41 J 

14.99  4J9 

44.7 -9J 

9.46  4.08 

99.6  iO.4 

19.0 

10.09    .91 

30.6    1.0 

59.63    .14 

51.6    9.1 

15.98    J6 

49.0    9J 

9.56 

.19 

93.1     0.7 

99.0 

10.87    M 

99.0    IJ 

59.79    .18 

49.4    9J 

15.79    JO 

39.7    9.1 

9.70 

.16 

94.0    OJ 

Mmj   8.9 

11.19    .34 

97.7    1.0 

59.99    M 

47.9    9.9 

16.98    .61 

37.8    1.7 

9.88 

JO 

95.0    IJ 

lao 

11.55    J» 

96.9    OJ 

60.93    M 

44.8    9.4 

16.96    .71 

36.3     IJ 

10.11 

J4 

96.3    1.4 

9a9 

11.97 +.43 

96.6  -0.1 

60.50  4J6 

49.4  40.4 

17.70  4.70 

35.3  -0.7 

10.36  4.97 

97.8  4IJ 

Jan«  7.8 

19.49    M 

96.8  40.4 

60.80    .90 

40.1     9  J 

18.59    J4 

34.9  -0.1 

10.64 

JO 

99.5     IJ 

17.8 

14.88     .47 

97.5    OJ 

61.11     J9 

37.8    99 

19.38    J7 

35.0  40.4 

10.94 

JO 

31.4     IJ 

97.8 

13.36    .47 

98.7    1.4 

61.43     .96 

35.7    9.0 

90.96    J7 

35.7    0.0 

11.95 

Jl 

33.4    9.0 

Jul/   7.8 

13.83    M 

30.3    1.8 

61.76    J9 

33.8    IJ 

91.13    J5 

36.9     IJ 

11.57 

J] 

35.3    9.0 

17.7 

14.98  4.44 

39.3  49.9 

69.07  4.91 

39.9  41 J 

91.96  4.81 

38.6  41.0 

11.87  4J0 

37.3  49J 

97.7 

14.71     .41 

34.7    9J 

69.38    JO 

30.8    IJ 

99.75    .75 

40.8    9.4 

19.17 

JO 

39.3     IJ 

Aug.  6.7 

15.09    .17 

37.4    9.8 

69.66    .97 

99.8    OJ 

93.47     .00 

43.4     9.8 

19.45 

J6 

41.1     IJ 

16.6 

15.44    .m 

40.3    9.0 

69.91     J4 

99.9    0.5 

94.10     JO 

46.3     9.1 

19.70 

J4 

49.8     IJ 

96.6 

15.73    .97 

43.4     9.1 

63.13    JO 

98.9  40.1 

94.64     .40 

49.5    9J 

19.09 

Jl 

44.3     1.4 

BtpL  5.6 

15.97  4.91 

46.6  49  J 

63.31  4.16 

98.9-0  J 

95.08  4.90 

53.0  49J 

13.11 

4.17 

46.6  41 J 

15.6 

16.15    .15 

49.8    9J 

63.45    .19 

99.3    0.5 

95.41     .97 

56.5    96 

13.96 

.14 

46.6    I J 

95.5 

16.98    .10 

53.1     9.9 

6.1.56     .00 

30.0    0.8 

95.69    .15 

60.9    9.7 

13.38 

.10 

47.6    0.7 

Oet.    a5 

16.34  4.04 

56.9    9.1 

63.69    .06 

30.9    IJ 

95.79  4.04 

63.9    9.7 

13.47 

.07 

48.1     OJ 

15.5 

16.36  -.01 

59.9    9.0 

63.65  4  Jl 

39.0    IJ 

95.70  -.06 

67.5    9J 

13.59 

.04 

4a5    OJ 

95.5 

ia39  -.07 

09.0  49  7 

63.66  -.09 

33.3  -1.3 

95.56  -.90 

71.0  49J 

13.54  4.01 

48.7  40.1 

N«T.   4.4 

16.99    .11 

64.6    9.4 

63.69    .06 

34.6    IJ 

95.31     Jl 

74.9    9.1 

13.54 

-JO 

48.7  -0.1 

14.4 

16.09    .16 

66.8    9.0 

63.56    .07 

35.9    IJ 

94.94     .41 

77.1     9.7 

13.51 

.04 

48.6    OJ 

94.4 

15.91     .90 

68.6    1.6 

63.48    .00 

37.9    IJ 

94.48    Jl 

79.7     9.3 

13.46 

J6 

48.3    0.9 

Dm.    4.3 

15.69    M 

70.0    1.9 

63.38    .10 

38.4     1.1 

93.93    JO 

81.7     IJ 

13.39 

.08 

47.9    OJ 

14.3 

15.44  -.96 

71.0  +«.7 

63.97  -.11 

39.4-0  J 

93.30 -J6 

83.3  41 J 

13.30 

-JO 

47.3  -0  J 

94.3 

15.17    M 

71.4  40.9 

63.16    .19 

40.3    0.7 

99.69    .70 

84.3    0.7 

13.90 

.11 

46.8    OJ 

34.3 

14.88  -JO 

71.3-0.9 

63.03  -.19 

40.9  -0  J 

91.91  -.79 

84.7  40.1 

13.09 

-.19 

46.1  -0.7 
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APPABENT  PLACES  FOB  THE  UPPER  TRAKSIT  AT  WASHINOTOK. 

fi  Andromeda. 

tfiCoti. 

38CaMiope«. 

9  Pboiam. 

Mean 
Soltf 
Date. 

Bight 
Asoension. 

DeoUnatloii 

JfoftA. 

Bight 
Aaoensloii. 

DeoUnation 

Bight 
Aaoenaion. 

DecUsatioD 
Fera. 

Aaowwton. 

iTora. 

h     m 

1     3 

O           / 

+36     1 

h     m 

1  18 

—   8  46 

h     m 
1  22 

+69  41 

h     m 
1  26 

+  14  46 

(D6O.30.3) 

30.41  -.16 

57.9  -0.8 

87.77  -.18 

34''4  -6.8 

58.64 -.50 

45I6  40.6 

31.98 -.18 

ao'6  -0.5 

Jan.   9.3 

30.85    .17 

57.5    0.6 

87.64     .18 

35.1     0.6 

58.18    .59 

46.1  +0J 

31.86    .13 

80.1     0.6 

19.9 

30.08    .17 

56.8    0.0 

87.58    .19 

35.7    0.6 

57.58    .64 

46.0  -0.4 

31.73    .19 

19.4    0.7 

99.Q 

89.90    .17 

66.7    1.8 

87.39    .19 

36.0    0.9 

57.04     J» 

46.3    1.0 

31.69    .19 

18.7    0.7 

Feb.  8.8 

89.74     .15 

54.4    1.4 

87.87    .18 

36.8  -0.1 

56.58    .50 

44.1     1.5 

31.46    .19 

17.9    0.8 

18.1 

89.60  -.19 

53.0  -1.5 

87.16  -.10 

36.1  40.8 

56.04  -.45 

48.3  -1.9 

31.34  -.11 

17.1  -0.8 

28.1 

89.48    .10 

51.3    1.6 

87.06    .08 

35.9    0.4 

65.63    .97 

40.8    8.9 

31.83    .09 

16.4    0.7 

Mar.  10.1 

89.39    .06 

49.7    1.6 

86.99     .06 

35.4    0.6 

65.30    .86 

37.8    8.6 

31.15    .07 

15.7    0.6 

80.1 

89.35  -.06 

48.1     1.6 

86.95  -.08 

34.6    0.0 

66.07    .17 

35.1    8.7 

31.10 -.09 

15.8    0.5 

30.0 

89.35  +.03 

46.5    1.4 

86.94  +.01 

33.6    1.1 

54.96  -.06 

38.3    8.8 

31.09 +.01 

14.8    0.9 

Apr.  9.0 

89.40  -I-.06 

45.8  -1.9 

86.97  +.06 

38.4  +1.9 

54.96  +.07 

89.5  -8.7 

31.18 +.05 

14.6  -0.1 

19.0 

89.51     .19 

44.1     0.0 

87.05    .10 

30.9    1.6 

55.09    .10 

86.9    8.5 

31.19    .10 

14.7  +0.9 

89.0 

89.67    .10 

43.3    0.6 

87.17    .14 

89.3    1.8 

55.34     .90 

84.5    8.9 

31.31     .14 

14.9    0.4 

May  8.9 

89.88    .83 

48.9  -0.9 

87.33    .18 

87.4     1.0 

55.70    .41 

88.4     1.0 

31.48    .18 

15.5    0.7 

18.9 

30.14    sn 

48.8  -H.l 

87.53    .89 

85.4    8.1 

56.16    .51 

80.6    1.5 

31.68    M 

16.4    1.0 

88.9 

30.43  ^.Zi 

43.1  40.5 

87.77 +J6 

83.3  48Ji 

56.70  +.58 

19.4  -1.0 

31.93  +.86 

17.6  +1.9 

June  7.8 

30.75    .33 

43.7    0.9 

88.03    .88 

81.1     8Ji 

57..38    .64 

18.6  -0.5 

38.80    .88 

18.9    15 

17.8 

31.10    .35 

44.8    \A 

88.38    .90 

18.9    8.8 

57.99    .68 

18.3    0.0 

33.60    M 

80.4    1.6 

87.8 

31.45    .96 

46.8    1.6 

88.63     .31 

16.7    8.1 

58.69    .71 

18.5  40.5 

38.81     .99 

88.8    1.8 

July  7.8 

31.81     .96 

47.8    1.8 

88.94     .31 

14.7     8.0 

69.41     .71 

19.8    1.0 

33.13    Jm 

34.0    1.9 

17.7 

38.17  +.95 

49.8  48.0 

89.85  +.31 

18.8  +1.8 

60.18  +.70 

80.5  +1.5 

33.44 +.91 

35.9  +1.9 

87.7 

38.51     .93 

51.9    8.1 

89.55     .30 

11.1     1.6 

60.81     .67 

88.1     1.9 

33.75    JO 

37.9    1.9 

Aug.  6.7 

38.88    .90 

54.8    8.8 

89.84     .88 

9.7     1.9 

61.47    .63 

84.3    t.9 

34.05    .98 

39.8    1.0 

16.0 

33.11     .t7 

56.6    8.4 

30.11      .85 

8.5    1.0 

68.07    .58 

86.7    9.6 

34.38    .86 

31.6    1.8 

86.6 

33.37    .M 

59.0     8.4 

30.34    .89 

7.7     0.7 

68.68    .51 

89.5    8.9 

34.56    .83 

33.4    1.7 

Sept.  5.6 

33.58  +.S0 

61.4  48.4 

30.55  +.19 

7.1  +0.4 

63.09  +.44 

38.6+^.8 

34.78 +.80 

34.9  +1.5 

15.6 

33.77    .16 

63.9     8.4 

30.73    .16 

6.9  +0.1 

63.49     .36 

35.9    9.9 

34.96    .17 

36.4    1.9 

85.5 

33.91     .19 

66.8    8.3 

30.87    .18 

7.0  -0.8 

63.81     .87 

39.3    9.4 

35.11     .19 

37.6    1.1 

Oct.    5.5 

34.01     .08 

68.4    8.1 

30.97    .00 

7.4     0.5 

64.04     .18 

48.8    9.5 

35.83    .10 

38.6    0.9 

15.5 

34.07    .05 

70.4     1.0 

31.04     .06 

8.0    0.7 

64.18    .10 

46.8    3.4 

35.31     .07 

39.5    0.7 

85.5 

34.10  +.01 

78,8  +1.7 

31.08 +.09 

8.7  -0.0 

64.83  +.01 

49.7  +9.9 

35.37  +.04 

40.1  +0.5 

Nov.  4.4 

34.10  -.09 

73.8    1.5 

31.09     .00 

9.7    1.0 

64.19  -.08 

58.9    9.1 

35.39  +.01 

40.5    0.9 

14.4 

34.06    .05 

75.8    1.9 

31.08 -.03 

10.7    1.0 

64.06    .18 

55.9    9.9 

35.39  -.09 

40.8  +0.9 

24,4 

33.99     .08 

76.3    0.0 

31,04     .05 

11.7    1.1 

63.83    .86 

58.7    9.6 

35.36    .04 

40.9    0.0 

Dec.   4.3 

33.90     .11 

77.0    0.6 

30.98    .07 

18.8    1.0 

63.53    .94 

61.0    8.1 

35.30    .06 

40.8  -0.1 

14.3 

33.78  -.19 

77.6+0.9 

30.89  -.00 

13.8  -0.0 

63.15  -.41 

68.9  +1.7 

35.83  -.60 

40.6  -0.9 

84.3 

33.64     .15 

77.6    0.0 

30.79    .10 

14.7    0.8 

68.71     .47 

64.4    1.1 

35.13    .10 

40.3    0.4 

34.3 

33.49  -.16 

77.4  -0.4 

30.68  -.11 

15.4  -0.7 

68.88  -.51 

65.8  +0.6 

35.09  -.11 

39^-0.5 
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APPABBNT  PLA0S8  FOB  TUK  UPPEB  TRANSIT  AT  WA8HQIQT0N. 

1  ss:. 

a  Eridant. 
(jaeJUmar.) 

0  Piteiam. 

^  Arietta. 

50  Caaaiopea. 

Bl^t 
AaoaadoD. 

DeeUaatioii 
South. 

Bigkt 
Atoeniion. 

Kara. 

Bight 

DeoUaatloD 
Korik. 

Bight 
AAoradon. 

DecUnatloii 
iforlA. 

b     m 
1  83 

o         # 

-67  47 

h     m 
1  89 

+  8  86 

h     m 

1  46 

+20  16 

h     m 

1  68 

+71   52 

iDm.30^) 

34.09 -.» 

87l'9  -0.7 

• 
31.36  -.11 

49.3  -0.0 

99.99  -.11 

591'4-oj 

58.49  -J9 

7L7  41 J 

Jan.   9.3 

33.70    .» 

88.3  -0.1 

31.94     .19 

48.7    0.6 

99.86    .19 

59.0    OJ 

57.86     J7 

79.7     0.6 

19.9 

33.37    .» 

8a9  40.4 

31.11     .19 

48.1     0.6 

99.73    .14 

51.5    OJ 

57.96    Ji 

73.0  40.1 

S9.9 

33.05    .91 

87.4     1.0 

30.98    .19 

47.4    06 

99.58    .15 

50.8    0.7 

56.63    .69 

79.8-0  J 

F*b.   8.9 

39.74    M 

86.9    1.6 

30.85    .19 

46.8    0.6 

99.43    .14 

50.1     OJ 

56.09    JO 

79.0     1.1 

18.1 

39.46 -.17 

84.4  49.0 

30.79  -.19 

46.3-0.5 

99.99  -.19 

49.9  -OJ 

55.43  -J5 

70.7  -1 J 

98.1 

39.91     M 

89.9    9.4 

30.61     .10 

45.8    0.4 

99.16    .19 

48.4    0.0 

54.91     .48 

68.9    9J 

Mat.  10.1 

39.00    .18 

79.5    9.0 

30.59    .08 

45.5    0.9 

99.06    .00 

47.5    OJ 

54.47     .30 

66.7    9.3 

90.1 

31.85    .19 

76.6    8.1 

30.46  -.04 

45.3  -0.1 

98.98    .06 

46.7    0.7 

54.13    J8 

64.9     9.6 

90.0 

31.75 -.M 

TS.Z    9.8 

30.43    .00 

45.3  +0.1 

98.95  -.00 

46.0    0.6 

53.90    .16 

61.5    9.7  1 

Apr.  9.0 

31.79    .00 

69.9  49.5 

30.45  4.04 

45.5  40.9 

98.95  4.03 

45.6  -0.4 

53.81  -.09 

58.8  -9.7  1 

10.0 

31.76 +.07 

66.3    9.0 

30.51     .08 

45.9    0.5 

99.01     .08 

45.3  -0  J 

53.86  4.11 

56.0     9.7 

99.0 

31.87    .14 

69.7    9.6 

30.61     .19 

46.6    0.8 

99.11     .19 

45.9  40.1 

54.04     J5 

53.4     9J 

lUy   8.9 

39.05    .SI 

59.1     9.5 

30.76    .17 

47.5    1.0 

99.96    .17 

45.4    OJ 

54.35    .37 

51.1     9J« 

18.9 

39.99    M 

55.6    9.4 

30.95    .91 

48.6    1.3 

99.45    .91 

45.9    0.0 

54.79    .40 

49.1     IJ 

1 

98.9 

39.61 -I-.M 

59.3  49.9 

31.18  4.94 

60.0  41.6 

99.68  4  J5 

46.6  40.0 

55.33  4  JO 

1 
47.4  -1.4  1 

JuiM  7.8 

39.97    M 

49.9    9.0 

31.44    .97 

51.5    1.6 

99.95    M 

47.6    1.1 

55.96     .67 

46.9    IJ 

17.8 

33.38    .43 

46.5    9.5 

31.79    .90 

53.9    1.8 

30.94     JO 

48.9    1.4 

56.66    .73 

45.5  -OJ 

97.8 

33.83    .46 

44.1     9.1 

39.03     .91 

55.0    1.9 

30.55    J9 

50.4    IJ 

57.49    .77 

45.3    OJ 

July   7.8 

34.31     M 

49.3    1.6 

39.34    .91 

56.9    1.0 

30.88    J9 

59.0    1.7 

58.90    .79 

45.5  40  J 

17.7 

34.80+^ 

40.9  41.1 

39.65  4.91 

58.8  41.0 

31.90  4J9 

53.8  41 J 

59.00  4.70 

46.3  41.0  { 

97.7 

35.98    .48 

40.1  +0.6 

39.95    .90 

60.7    1.8 

31.59    Ji 

55.6    IJ 

50.79    .78 

47.6     IJ 

▲ng.  6.7 

35.75    M 

39.8    0.0 

33.95    .96 

69.5    1.7 

31.83    JO 

57.5    IJ 

60.56    .79 

49.9    IJ 

16.6 

36.19    .« 

40.1  -0.6 

33.59    .96 

64.1     IJ 

39.19    JO 

59.4    IJ 

61.98    .70 

51.3    9J 

96.6 

36.60    .JB 

41.0     1.1 

33.77    .94 

66.7    1.4 

39.39    J5 

61.9    IJ 

61.96    .64 

53.8    9.6 

Stpt.  6.6 

36.95 +.» 

49.4  -1.6 

34.00  4.91 

67.0  41Ji 

39.69  4  JO 

69.9  41.7 

69.56  4J7 

56.6  49.0 

15.6 

37.95    .17 

44.3    9.1 

34.19    .18 

68.1     1.0 

39.83    .10 

64.6    IJ 

63.09    .40 

59.7    3J 

95.5 

37.48    .90 

46.6    9.4 

34.35    .14 

69.0    0.8 

33.01     .16 

66.0    1.4 

63.54     .40 

69.9    3.3 

Om.    5.5 

37.65    .19 

49.9    9.7 

34.48    .11 

69.6    0.5 

33.15    .19 

67.3    1.9 

63.89     .31 

66.3    3.4 

15.5 

37.74  4.00 

59.0    9.0 

34.58    .08 

70.0    0.9 

33.97    .10 

68.4     IJ 

64.15    Jl 

69.7    3.4' 

1          95.5 

37.76  -.01 

55.0-9.9 

34.64  4.05 

70.3  ^Ji 

33.35  4  JO 

69.4  40J 

64.31  4.11 

1 
73.9  49.4 

Not.  4.4 

37.79    .08 

57.8    9.8 

34.68  4.09 

70.4    0.0 

33.40    M 

70.1     0.7 

64.37    .00 

76.6    9J, 

14.4 

37.61     .14 

60.5    9.7 

34.69    .00 

70.3  -OJI 

33.41  4.01 

70.7    OJ 

64.31  -.11 

79.8    3.1 

94.4 

37.45    .19 

63.0    9.4 

34.67  -.09 

70.0    0.9 

33.41  -.09 

71.1    OJ 

64.15    Jl 

89.8    9J< 

Dm.   4.3 

37.93    .90 

65.9    9.0 

34.63    .05 

69.7    0.4 

33.37    J5 

71.4  40.1 

03.89    Jl 

85.5    9.5 ' 

1 

14.3 

364»-.97 

67.0-1.5 

34.57 -.07 

69.9-6.6 

33.31  -J7 

71.4    OJ 

63.53 -JO 

87.7  49.1  1 

94.3 

36.69    M 

68.3    1.0 

34.48    JO 

68.7    0.5 

33.99    .10 

71.3  -OJ 

63.09    .49 

89.6    u! 

34.3 

36.38 -.99 

69.0-0.5 

34.38  -.11 

68.9  -0.6 

33.11  -.19 

71.0 -OJ 

69.57  -J6 

90.9  41  J, 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Arietia. 

ftCoti. 

i  Caaoiopea. 

^•Coti. 

Mean 
SolAT 
D»te. 

Right 
Aaoenaion. 

DeoUnatioD 
Kortk. 

aJS&L 

DeeUnattoB 
Korth. 

.SISL,. 

^^tssr 

^^^^ 

DeeUnatiaB 
JTorO. 

b     m 

2    0 

+22  66 

h     m 
2    7 

+  8  19 

h     m 

2  19 

+66"  53 

h     m 
222 

+  7*57 

(Dec.30.3) 

• 
54.55  -.11 

12.6  -oj 

t 
6.58  -.10 

96.2  -0.5 

55.78  -.97 

7817  +1.9 

15.10  -.00 

37.9  -0.6 

Jan.   9.3 

54.43    .19 

12.3    0.4 

6.47    .19 

25.6    0.6 

65.39    .49 

79.8    OJB 

15.00    .11 

36.7    QJ$ 

19.2 

54.29    .15 

11.9     0.5 

6.35    .19 

95.0    0.6 

54.95    M 

80.4+0  J 

14.87    .19 

36.1    0.5 

89.2 

54.14     .15 

11.3     0.7 

6.21     .14 

24.5    0.6 

54.48    .47 

80.5-0  J 

14.74    .14 

35.6    0.5 

Feb.   8.2 

53.98    .15 

10.5     0.8 

6.07    .14 

23.9    0.5 

54.00    .47 

80.0    OJ 

14.50    .16 

35.1     0.5 

18.2 

53.83  -.14 

9.7  -0.9 

5.93  -.19 

23.5  -0.4 

53.53  -.45 

78.9  -1.9 

14.44  -.14 

34.6  -0.4 

28.2 

53.69    .13 

8.8    0.0 

5.80    .19 

93.1     0.9 

53.10    .41 

77.4     1.7 

14.31     .18 

34.9    03 

Mar.  10.1 

53.58     .10 

7.9    0.9 

5.69    .10 

92.8    0.9 

52.72    .94 

75.5    9.0 

14.19    .11 

34.0    03 

20.1 

53.49    .07 

7.0     0.8 

5.60    .07 

22.6  -0.1 

52.41     M 

73.3    9.9 

14.09    .08 

33.8  -0.1 

30.1 

53.44  -.03 

6.2    0.7 

5.55  -.03 

92.6  +0.1 

62.19    .17 

70.9    9.5 

14.08  -.05 

33.9  +0.1 

Apr.   9.1 

53.43  •I-.Q8 

5.6  -0.5 

5.54  +.01 

22.8+0.9 

52.08  -.07 

68.4  -9.5 

14.00    .00 

34.1  +03 

19.0 

53.47    .07 

5.1     0.9 

5.57     .05 

23.2    0.5 

52.06  +.04 

65.8    9.6 

14.02  +.04 

34.5    03 

29.0 

53.56    .11 

4.9  -0.1 

5.65    .10 

23.9    0.8 

52.16    .15 

63.4     9.4 

14.08    .08 

35.1     0.7 

May   9.0 

53.70    .10 

4.9  40.1 

5.77     .14 

94.7    1.0 

52.37     M 

61.1     9.1 

14.19    .18 

36.0     13 

18.9 

53.88    .90 

5.2    0.4 

5.94     .10 

25.8    IJ 

52.68    .96 

59.1     1.8 

14.34     .17 

37.1     13 

28.9 

54.11  -1^.94 

5.7  +0.7 

6.15 +.99 

27.1  +1.4 

53.08  +.44 

67.4  -1.5 

14.54  +.91 

38.3  +1.4 

June  7.9 

54.37     .08 

6.6    1.0 

6.39     .95 

28.6     1.6 

53.56     .80 

56.1     1.1 

14.77     .95 

39.8    13 

17.9 

54.67    .30 

7.7    1.9 

6.66    .98 

30.2    1.7 

54.11     .57 

55.3    0.6 

15.03    sr 

41.4     1.7 

27.8 

54.98     M 

9.0    1.4 

6.95    .30 

32.0     1.8 

54.71     .69 

54.9  -0.9 

15.31     .90 

43.1     1.7 

July   7.8 

55.31     .33 

10.5    1.0 

7,25    .31 

33.8    1.8 

55.35     .65 

55.0 +0J 

15.61     .89 

44.9    13 

17.8 

55.64  V.S3 

12.1  +1.7 

7.56  +.91 

35.6  +1.8 

56.00  +.66 

55.5+0.8 

15.92  +J1 

46.7  +13 

27.7 

55.96    .38 

13.9    1.8 

7.87    .90 

37.4     1.8 

56.66     M 

56.5    1.9 

16.23    .81 

48.5    1.7 

Aug.  6.7 

56.28    .81 

15.7    1.8 

8.18    .90 

39.2    1.7 

57.31     .64 

57.9    1.0 

16.53    J» 

50.9     13 

16.7 

56.58    JO 

17.6    1.8 

8.46    .97 

40.8    1.5 

57.93     .61 

69.7    9.0 

16.82    J» 

51.7    13 

26.7 

56.86    .90 

19.4     1.8 

8.73     .95 

42.2    1.9 

58.52    .67 

61.9    9.9 

17.10    M 

53.1     13 

Sept.  5.6 

57.11  +.91 

21.2  +1.7 

8.97  +.93 

43.4  +1.1 

59.07 +.59 

64.3  +9.0 

17.35  +J4 

54.3  +1.1 

15.6 

57.33    .91 

22.8    1.0 

9.18    M 

44.5    0.0 

69.55    .46 

67.1     9.8 

17.57     31 

55.3    03 

25.6 

57.52    .18 

24.4     1.5 

9.37    .17 

45.3    0.7 

59.98    .90 

70.0    8.0 

17.77     .18 

56.1     0.7 

Oct,    5.6 

57.68    .14 

25.8    1.3 

9.52    .14 

45.9    0.5 

60.34     .39 

73.1     9.1 

17.94     .16 

56.7    03 

15.5 

57.81     .11 

27.1     1.9 

9.65    .11 

46.3    0.9 

60.63    .95 

76.3    9.9 

18.06    .18 

67.0  +03 

25.5 

57.91  +.08 

28^  +1.0 

9.74  +.06 

46.5  +0.1 

60.84  +.17 

79.6 +8  J 

iai9  +.10 

57.1     03 

Nov.  4.5 

57.97     .05 

29.1     0.8 

9.81     .05 

46.5  -0.1 

60.97  +.00 

82.7    9.1 

18.27    .07 

57.1  -0.1 

14.4 

58.00  +.09 

29.8    0.7 

9.85  +.09 

46.4    0.9 

61.01     .00 

65.8    9.0 

18.33    .04 

56.9    03 

24.4 

58.00  -.01 

30.4    0.5 

9.85  -.01 

46.1     0.9 

60.97  -.08 

88.7    9.8 

18.35  +.01 

56.6    03 

Deo.   4.4 

57.98    .04 

30.8    0.3 

9.83    .03 

45.7    0.4 

60.85    .16 

91.3    9.5 

18.34  -.09 

56.9    0.4 

14.4 

57.92  -.07 

31.0  +0.1 

9.79  -.00 

45.3  -0.5 

60.64 -J5 

98.7  +9.1 

18.31  -.05 

65.8-03 

24.3 

57.84     .00 

31.0  -0.1 

9.72    .08 

44.8    OJ 

60.36    .99 

95.6    l.T 

1&24     .07 

55.3    03 

34.3 

57.74  -.11 

30.9  -0.3 

9.62  -.10 

44.3  -0.5 

60.01  -.96 

97.0  +13 

18.16  -.10 

64.7-03 
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AFPIBXMT  PLACES  FOB  THS  UFPEB  TRkBSTT  AT  WASHIHGTOH. 

7C«ti. 

aCoti. 

48C«pbei(H.) 

C  Arietta. 

Mmn 

8olw 
Date. 

^Mgt^ 

^^•^s?^ 

^^Ml^^ 

ifortiL 

AmmSob. 

DMUaotte 
JTorO. 

AmSSoh. 

DeeUaatloo 
Jfora. 

b     m 
2  87 

+  2  45 

b     m 
256 

+  8  89 

b     m 

8    6 

+77  19 

b     m 
3    8 

+20  87 

(DM.aO.3) 

39.65  -.09 

55.4  -0.7 

98.49  -.07 

€L0  -0.7 

17!55  -JO 

40'6  4tJ 

3KI6  -JO 

54'.3  -0.1 

Jm.  9.3 

39.55    .11 

54.7    0.7 

98.33    .10 

5.3    OJ 

16.89    .71 

49.5    1.7 

31.07    .10 

54.9    OJ 

19.9 

39.43    .19 

54.0    0.6 

98.99    .19 

4.7    OJ 

16.19    JO 

43.9    1.1 

30.95    .19 

54.0    OJ 

99.9 

39.99    .14 

53^    0.5 

98.08    .14 

4.9    OJ 

15.96    JO 

44.8  40J 

30.81     .15 

53.6    OJ 

Ftb.  M 

39.14    .15 

53.1     0.4 

97.93    .15 

3.7    0.4 

14.35    .01 

45.1     OJ 

30.65    .16 

53.3    0.4 

18.9 

31.99  -.15 

59.7-0.5 

97.78  -.15 

3.4-0  J 

13.43  -Jl 

44.7  -OJ 

30.48  -.17 

59.8-0  J 

98.9 

31.85    .14 

59.5  -0.1 

97.63    .15 

3.9-0  J 

19.54     JO 

43.9    IJ 

30.31     .16 

59.3    OJ 

Mar.  10.1 

31.79    .19 

59.5    0.0 

97.49    .19 

3.1     0.0 

11.71     .77 

49.4     1.7 

30.16    .15 

51.7    OJ 

90.1 

31.61     .59 

59.6  40.9 

97.37    .11 

S.9  40J9 

10.99    J5 

40.6    9.1 

30.09    .19 

51.1     OJ 

80.1 

31^     M 

59.9    0.4 

97.98    .00 

3.4    OJ 

10.40    Jl 

38.3    9.4 

99.91     .00 

50.6    OJ 

Apr.  9.1 

31.50  -.« 

53.4  40.5 

97.99  -.04 

3.8  40J 

9.97 -J4 

35.8 -9  J 

99.84  -.05 

60.9  -0.4 

19.0 

31.60  4.0t 

54.1     0.5 

97.90  4.01 

4.5    0.7 

9.73  -.15 

33.1    9.7 

99.89    JO 

49.9    OJ 

99.0 

31.54     .07 

55.0    1.0 

97.93    .05 

5.3    0.0 

9.67  4.09 

30.3    9.7 

90.84  4.04 

49.7  -0.1 

Maj  9.0 

31.63    .11 

56.1     IJi 

97.30    .10 

6.3    1.1 

9.80    JO 

97.6    9.6 

99.91     .00 

49.7  40.1 

19.0 

31.77    .15 

57.4     1.4 

97.49    .M 

7.6    IJ 

10.19    .41 

95.0    9J 

30.03    .14 

49.9    0.9 

98.9 

31.94  +.90 

59.0  414 

97.58  4.19 

9.0  41 J 

10.61  4J0 

99.7 -9J 

30.19  4.19 

50.4  40J 

June  7.9 

39.16    .93 

60.6    1.7 

97.78    M 

10.6    1.6 

11.97    .79 

90.6    IJ 

30.40     J3 

51.0    0.7 

17.9 

89.41     .96 

69.4     1.0 

98.09    .95 

19.3    1.7 

19.06    J5 

18.9    IJ 

30.64     J6 

51.8    OJ 

97^ 

39.68    .96 

64.3    1.0 

98.98    .97 

14.1     1.8 

19.98    .06 

17.7     IJ 

30.99    JO 

52.9    1.1 

Joly  7^ 

39^    M 

66.1     1.0 

98.57    .90 

15.9    IJ 

13.98  1.04 

16.8    OJ 

31.91     Jl 

54.1     IJ 

17^ 

33.97  4  JO 

68.0  41.6 

98.86  4.90 

17.7  41 J 

15.0641.10 

16.5-0.1 

31.53  4J9 

55.4  41 J 

97.7 

33.58    M 

69.7    1.7 

99.17    .90 

19.4     1.7 

16.18  1.13 

16.6  40J 

31.85    J9 

56.8    1.4 

Aog.  6.7 

33.88    M 

71.4     1.5 

99.47    JO 

91.0    IJ 

17.31    1.13 

17.9    OJ 

39.17     J9 

58.9    IJ 

16.7 

34.17     .96 

79.8    1.3 

99.76    M 

99.4    1.3 

18.44  1.11 

16.9    13 

39.48    .91 

59.7    1.4  1 

96.7 

34.45    .97 

74.1     1.1 

30.05    SI 

93.7    I.I 

19.54  1.06 

19.7     1.7 

39.79    JO 

61.1     1.4 

8«p<.  5.6 

34.70 -I-.9I 

75.1  40.0 

30.31  4J6 

94.7  40.9 

90.6041.00 

91.6  49.1 

33.08  4  J6 

69.5  41 J 

16.6 

34.94     M 

75.8    OJ 

30.56    M 

95.5    0.6 

91.58    J4 

93.9    9.4 

33.35    J6 

63.8     IJ 

95.6 

35.15    M 

76.4    0.4 

30.78    M 

96.0    0.4 

99.48    J5 

96.5    9.7 

33.59     J3 

64.9     1.1 

0«i.    5.6 

35.33    .17 

76.6  40.1 

30.98    .19 

96.3  40.1 

93.99    .74 

99.4    9J 

33.89    Jl 

66.0     IJ 

15.5 

35.48    .14 

76.6  -0.1 

31.15    .16 

96.3  -0.1 

93.97    JO 

39.5    9J 

34.01     .16 

66.9    OJ 

95.5 

35.60  -l-.il 

76.4  -0.9 

31.99  4.19 

96.1  -OJ 

94.59  4.4B 

35.8  49  J 

34.18  4.15 

67.6  40.7 

KoT.   4.5 

35,70    .00 

76.0    0.5 

31.41     .10 

95.8    0.4 

94.99    J3 

39.9    9.4 

34.39    .19 

68.3    OJ 

14.4 

35.76    .05 

75.5    0.0 

31.49    .07 

95.9    0.6 

95.18  4.17 

42.6    9.4 

31.49    .00 

68.8    OJ 

94.4 

35.80  4.00 

74.9    0.7 

31.54     .04 

94.6    0.6 

95.96     .00 

45.9    9J 

34.50     J6 

69.9    OJ 

Dm.  4.4 

85^ -.01 

74.9    0.7 

31.56  4.01 

94.0    0.7 

95.18  -.17 

49.1     9.1 

34.53  4J0 

69.5    0  J 

14.4 

85.77 -.04 

73.5  -0.7 

31.56  -.09 

93.3-0.7 

94J»-J3 

59.1  49J 

34.54  -.01 

69.7  40.1 

944 

85.79    JK 

79.7    0.7 

31.59    .05 

99.5    0.7 

94.59    JO 

54.8    9J 

34.51     J5 

69.8    OJ 

94.9 

95.64 -.09 

1    79.0-0.7 

31.45  -JO 

91.9 -OJ 

93.95 -JO 

57.0  46J 

34.44 -JO 

69.7-0.1 
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APPARENT  PLACES  FOB  THE  UPPEB  TRAK8IT  AT  WA8HINQT0K. 

a  Persei. 

e  Eridani. 

6  PerMi. 

vTauri. 

Mean 
8olar 
Date. 

Bigbt 
Aacenelon. 

North. 

Bi^t 

DeclinatioD 

Bight 
Aeeenalon. 

DeoUnatkm 

BIglit 
Aeoeneioii. 

I>eoUnatioB 
Fera. 

h     m 

3  16 

+49  27 

h     m 
3  27 

0          / 

-  9  49 

h     m 
3  84 

+47  25 

h     m 
3  40 

+23  45 

(D60.30.4) 

t 
94.99  -.13 

59.1  +1.9 

49.04  -.07 

74^3  -1.9 

61.65  -.10 

57.'9  +lJi 

• 
53.18  -.05 

37.9  +9.9 

Jan.   9.3 

94.07    .17 

60.9    0.9 

41.96    .10 

75.4     1.0 

61.53    .15 

5aS    0.9 

53.11     .09 

38.0  +9.1 

19.3 

93.87     .ai 

60.9    0.5 

41.84    .13 

76.3    0.8 

61.36    .19 

69.1     9.6 

63.00    .19 

38.0-9.1 

99.3 

93.64     .94 

61.3  +0.1 

41.70    .15 

77.1     0.6 

61.15    M 

59.6+9.8 

59.87    .15 

37.0    9.9 

Feb.  8.8 

93.39    .98 

61.9-0.9 

41.55    .16 

77.5    0.4 

60.91     .95 

69.7  -9.1 

59.71     .17 

37.7    9.8 

18.9 

93.19  -.97 

60.8  -9.6 

41.38 -.17 

77.8  -9.1 

60.66  -.98 

59.5  -9.4 

59.53  -.18 

37.4  -9.4 

98.9 

99.85    .98 

60.0    0.9 

41.91     .17 

77.8  +9.1 

60.40    .95 

58.9    9.7 

59.35    .18 

37.0     9.4 

Mar.  10.9 

99.60    .94 

58.9    1.9 

41.05    .16 

77.5    0.4 

60.15    .94 

58.0    1.0 

59.17    .17 

36.5    9.5 

90.1 

99.38    .90 

57.6    1.5 

40.90     .14 

77.0     0.7 

50.93    .91 

56.9     1.8 

59.01     .16 

36.0    9.5 

30.1 

99.91     .15 

56.0    1.6 

40.78    .11 

76.9    0.9 

59.74     .16 

55.5    1.4 

51.88    .19 

35.4    9.5 

Apr.  9.1 

99.08  -.09 

54.3  -1.8 

40.69  -.07 

75.1  +1.9 

59.60  -.11 

54.0  -1.5 

51.78  -.08 

34.9-9.5 

19.1 

99.09  -.08 

59.6    1.6 

40.63  -.03 

73.8    1.4 

59.59  -.05 

59.4     1.8 

51.79 -.98 

34.5     9.4 

99.0 

99.09  4.04 

50.9    1.7 

40.69  +.01 

79.3    1.6 

59.51  +.01 

50.8    1.5 

51.71  +.01 

34.1     9.8 

May    9.0 

99.10    .11 

49.3    1.5 

40.65    .98 

70.5    13 

69.55    .08 

49.3    1.4 

51.75     .06 

33.9  H>.1 

19.0 

99.94     .17 

47.8    1.3 

40.73    .10 

68.6    9.9 

59.67    .15 

48.0    1.8 

51.84     .11 

33.9  +9.1 

98.9 

99.45  +.94 

46.6  -1.1 

40.86  +.15 

66.5  +9.1 

50.85 +.91 

46.8  -1.1 

51.96  +.16 

34.0+9.9 

Jane  7.9 

99.71     .99 

45.7    0.8 

41.03     .18 

64.3    9.9 

60.08    .98 

45.8    9.8 

59.16    .90 

34.4    9.4 

17.9 

93.03     .94 

45.0    0.5 

41.93     JB 

69.1     9.9 

60.37    .81 

45.9    0.5 

59.39    M 

34.9    9.6 

97.9 

93.39    .98 

44.7  -0.9 

41.46    .95 

59.9    9JI 

60.71     .85 

44.8  -9Ji 

59.64     .97 

35.6    9.8 

July   7.8 

93.78    .41 

44.7  +0.9 

41.79    .97 

67.7    9.1 

61.08    .88 

44.7  +9.1 

59.93    .80 

86.5    9.9 

17.8 

94.90  •I-.49 

45.1  +9.5 

49.00  +.99 

55.6+9.0 

61.47 +.40 

44.9  +9.4 

63.93  +.81 

37.5  +1.1 

97.8 

94.63    .43 

45.7    0.8 

49.30     .30 

53.8    1.8 

61.88    .49 

45.4    0.6 

53.55    .89 

38.6    1.9 

Aug.  6.8 

96.07     .43 

46.7     1.1 

49.59    .99 

59.1     1.5 

69.30    .43 

46.9    0.9 

53.88    .89 

39.8    1.9 

16.7 

95.50     .43 

47.9    1.4 

49.88    .99 

50.7    1.9 

69.79    .49 

47.9    1.9 

54.90    .39 

41.0    1^ 

96.7 

95.99    .41 

49.4     1.8 

43.18     .98 

49.7    0.9 

6.3.14     .41 

48.5    1.4 

54.59    .31 

49.3    1.9 

Sept.  5.7 

96.39 +.99 

51.1  +1.8 

43.45  +Ji7 

49.0  +9.5 

63.54 +J9 

49.9  +1.6 

54.83  +.80 

43.5  +1.9 

15.6 

96.70    .90 

53.0    1.9 

43.71     .95 

48.6  +0.9 

63.99    .87 

61.6    1.7 

55.19    .98 

44.7     1.1 

95.6 

97.05    .83 

55.0    9.1 

43.96    .93 

48.6 -OJi 

64.97    .84 

53.4     1.8 

55.40    .98 

46.7     1.9 

Oct.    5.6 

97.36    .30 

57.1     9.9 

44.17    .90 

49.0    9.5 

64.60    .81 

55.3    1.9 

55.65    M 

46.7    9.9 

15.6 

97.64     .98 

59.3    9.9 

44.36    .18 

49.7    0.8 

64.89    .97 

57.9    9.0 

55.88    M 

47.6    9.9 

95.5 

97.88  +.99 

61.6+9.9 

44.53  +.15 

50.6  -1.1 

66.15  +.94 

69.3  +9.0 

56.09  +.19 

48.5  +9.8 

No7.  4.5 

98.07    .17 

63.8    9.9 

44.66    .19 

51.8    1.3 

65.37    .99 

61.3    9.0 

56.96    .16 

49.2    9.7 

14.5 

98.99    .19 

66.0    %St 

44.77     .09 

63.9    1.4 

65.54     .15 

63.3    9.0 

56.41     .18 

49.8    9.6 

94.5 

98.39    .07 

68.1     9.0 

44.84     .08 

54.6    1.5 

66.67    .10 

66.3    1.9 

56.59    .09 

50.3    9.5 

Deo.   4.4 

98.36  +.09 

70.1     1.9 

44.88  +.09 

56.1     1.5 

65.74  +.05 

67.9    1.8 

66.59    M 

50.8    9.4 

14.4 

98.35  -.04 

71.9+1.7 

44.89  -U»l 

67.6  -1.4 

65.76  -.01 

68.9  +1.0 

56.63 +.99 

61.1  +9.8 

94.4 

98.99     .09 

73.4     1,4 

44.86    .04 

6a9    1.8 

65.73    .08 

70.4    \A 

56.63  -.09 

51.4     9.9 

34.4 

98.18  -.14 

74.7  +1.1 

44.80  -.06 

60.9  -1.1 

65.64  -.11 

71.7  +1.1 

56.50  -.06 

51.6+9.1 

FIXED  STARS,   1889. 
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1 

APPABENT  PLACES  FOR  THE  UPPER  TRANBTT  AT  WAflHTNOTON. 

Mean 

Solsr 
DMtt. 

1 

CPerMi. 

y  Eridani. 

y  Tauri. 

c  Tauri. 

Bl^ 

DeoUnatkni 
North. 

Blgbt 

Deoli]Uitlo& 
South, 

aJSSL 

Deollnattai 
NorOL 

AtOWMJOP. 

B^ltjj^ 

b     m 
8  47 

+3f  83 

h     m 
3  52 

-13  49 

h     m 
4  13 

+  15  21 

h     m 

422 

o        t 

+  18  55 

'<D6c30.4) 

9.39  -.05 

10.6  +0.5 

8 

51.92  -.05 

40.6  -1.5 

98.71  -.09 

97.6  -0.9 

■ 

8.93  -.01 

56'.7  -0.1 

J«i.    9.3 

9.31     .00 

11.1     0.4 

51.15     .00 

41.9    1.3 

28.67     .06 

97.4     0.9 

8.90    .05 

66.7    0.1 

!          19.3 

9J20    .13 

11.4+0.9 

51.04     .19 

43.1     1.0 

28.59    .10 

97.9    0.9 

ai9    .00 

56.6    0.1 

99.3 

9.05    .16 

11.5     0.0 

50.91     .15 

44.0    0.6 

28.48    .13 

96.9    0.9 

8.01     .13 

56.5    0.1 

•F«b.   &.Z 

8.88    .16 

11.5-0.1 

50.75    .16 

44.6    0.5 

28.34     .15 

96.7    0.9 

7.87    .15 

56.3    6.9 

IS,7 

8.69  -.19 

11.3-0.3 

50.58  -.18 

44.9  -0.1 

28.17  -.17 

96.4-0.9 

7.70  -.16 

56.2-0.9 

1         28.9 

8.49    .19 

10.8     0.5 

50.40    .16 

44.9  +0.1 

28.00    .17 

96.9    OJ 

7.53     .16 

56.0    0.9 

Mar.  10.9 

8.30    .16 

10.3     0.6 

50.23    .17 

44.7    6.4 

9733    .17 

96.0    0.9 

7.35    .16 

55.7    04 

20.9 

8.19    .16 

9.6     0.7 

50.06    .15 

44.1     0.7 

97.66    .16 

95.8    0.9 

7.18    .16 

55.5    0.9 

30.1 

7.97     .13 

8.8    0.6 

49.99    .13 

43.2    1.0 

97.51     .13 

95.6-0.1 

7.09    .14 

55.9    OJ 

Apr.   9.1 

7.86  -.09 

8.0  -0.6 

49.81  -.10 

42.1  +1.3 

97.40  -.10 

95.5    0.0 

6.90  -.11 

55.0 -04 

19.1 

7.79  -.04 

7.1     0.6 

49.73     .06 

40.7    IJ 

97.31     .06 

95.6  40.1 

6.81     .07 

54.9  -0.1 

99.0 

7.77  +.01 

6.4    0.7 

49.69  -.01 

39.0    1.6 

97.97  -.09 

95.7    0.9 

6.76  -.09 

54.8    0.0 

M«j   9.0 

7.80     .06 

5.7    0.6 

49.70  +.03 

37.2    9.6 

97.28  +.63 

95.9    0.3 

6.76  +.69 

54.9  40.1 

19.0 

7.89    .11 

5.9    0.4 

49.76    .06 

35.1     9.1 

97.33    .06 

96.3    0.5 

6.81     .07 

56.1     0.3 

99.0 

8.03  +.16 

4.9  H>.9 

49.86  +.19 

32.9  +9.3 

97.44  +.19 

96.9  +0.6 

6.90  +.19 

55.4  40.4 

JmM  7.9 

8.99    .91 

4.7     0.0 

50.00    .16 

30.6    9.3 

97.58    .17 

97.6    0.8 

7.04     .16 

55.8    0.5 

17.9 

8.45    .95 

4.8-M.9 

50.18    .90 

28.2    9.4 

97.77    .90 

98.4    0.9 

7.92    .90 

56.4    0.7 

97.9 

8.79    .96 

5.1     0.4 

50.40     .93 

25.8    9.3 

97.99    .93 

99.4    1.0 

7.44     .93 

57.9    0.6 

July.  7.9 

9.09    .31 

5.6    0.6 

60.65     M 

23.5    9.9 

98.94     M 

30.5    1.1 

7.69    M 

6a0    OS 

17.8 

9.34 +.33 

6.3  +6.6 

50.91  +.96 

21.3+4.1 

98.51  +.96 

31.6+1.9 

7.97 +je 

59.0  +1.6 

97.8 

9.68    .34 

7.1     0.0 

51.20     .99 

19.4     1.9 

98.80    .30 

39.8     IS 

a96    .30 

60.0    1.6 

Aug.  6^ 

10.09    .34 

8.1     1.0 

51.49    .30 

17.6    1.6 

99.10    jn 

34.0    1.9 

a57     M 

61.1     1.0 

16.7 

10.37    .34 

9.9    1.1 

51.79     .30 

16.2    IS 

99.41     .31 

35.1     1.1 

a88    .31 

09.1     1.0 

96.7 

10.71     .34 

10.4     1.9 

52.09     .99 

15.2    6.9 

99.72    .30 

36.9    1.0 

9.19    .31 

63.1     1.6 

Sept.  5.7 

11.04  +.38 

11.6+1.3 

52.37  +J6 

14.5  40.5 

30.09 +.30 

37.1  40.9 

9.50 +.30 

64.0+04 

15.7 

11.36    .31 

19.9    1.3 

52.65     .97 

14.2  +0.1 

30.31     .99 

37.9    0.7 

9.80    .99 

64.8    64 

95.0 

11.66    M 

14.9     1.3 

52.91     J6 

14.3  -0.3 

30.59     ST 

38.6    0.6 

10.09     J8 

65.5    6.7 

Od.    6.6 

11.93    .96 

15.4     1.9 

53.14     .93 

14.8    0.7 

30.86    .96 

39.1     6.4 

10.36     J8 

66.1     64 

15.6 

19.18    .94 

16.6    1.9 

53.36    .90 

15.7     1.0 

31.10     .93 

39.5    0.3 

10.69    .95 

66.6    0.4 

95.0 

19.41  +.91 

17.8  +1.9 

53.55  +.16 

16.9  -1.3 

31.39  +.91 

39.7+0.9 

10.85  +.» 

66.9+04 

Not.   4.5 

19.60    .16 

19.0    1.1 

53.71     .15 

18.3    1.5 

31.59    .16 

39.8+0.1 

11.06    M 

07.9    04 

14.5 

19.76    .14 

20.0    1.0 

53.84     .11 

19.9    1.7 

31.69    .15 

39.8    0.0 

11.94     .17 

67.4    0.1 

94.5 

19.80    .10 

91.0    1.0 

53.94     .06 

91.6    1.7 

31.83    .19 

39.7  -0.1 

11.40    .13 

67.5  +0.1 

Dws.    4.4 

19.97    .06 

99.0    0.9 

64.00    .04 

93.4     1.6 

31.93    .00 

39.6    0.9 

11.51     .16 

67.6    0.6 

14.4 

13.09  +.01 

99.8  +0.6 

54.09  +.01 

95.9  -1.7 

39.00 +J6 

39.4-0.9 

11.50  +.06 

67.6    0.0 

94.4 

13.09  -.03 

93.5    0.7 

54.01  -.09 

96.8    1.6 

39.03 +.01 

30.9    0.9 

11.69 +J9 

67.6    64 

34.4 

19.96 -M 

94.1  +4).5 

53.97  -.07 

98.3  -1.3 

39.01  -.08 

39.0-0.9 

11.62 -.08 

67.6    04. 

21 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

MMa 
Solar 
Dste. 

a  Tanri. 

a  Camelopardalia. 

«Aarif«. 

11  Orionia. 

Bi^t 

DeoUnatlon 
KorUL 

Bigbt 

DeeUnatkni 
IforUL 

BJgbt 

KorUL 

Bigbt 

Worth. 

b     m 
.  4  29 

+  16  li 

b     m 
4  42 

+66     8 

b     m 

4  49 

+32  59 

b     m 
4  58 

+  15   14 

(Deo.30.4) 

■ 
33.24  -.01 

ZA  -0.9 

62.19 -.07 

72'.6  49.4 

■ 

46.19  4.01 

20'.4  40.8 

13.78  4.69 

60'.8  -0.3 

Jan.   0.4 

33.21     .05 

3.0    0.9 

62.07     .17 

74.9    9.9 

46.18  -.04 

21.1     0.7 

13.78  -Utt 

50.6    0.9 

19.4 

33.14     .00 

2.8    0.9 

61.85    .97 

77.0     1.0 

46.11     .00 

21.8    0.6 

13.73    .07 

50.4    0.9 

99.3 

33.03     .19 

2.6    0.9 

61.54     .35 

78.6    1.5 

46.00    .13 

22.3    0.4 

13.64     .11 

50.2    0.9 

Feb.   8.3 

32.90    .15 

2.4    0.9 

61.16    .41 

79.9    1.0 

45.85    .10 

22.6  40.3 

13.52    .14 

50.0    0.1 

18.3 

32.74  -.17 

2.2  -«.9 

60.72  -.45 

80.7  40.0 

45.67  -.10 

22.8    0.0 

13.37  -.16 

49.9  -0.1 

9S.2 

32.56    .18 

2.0    0.9 

60.25    .47 

81.0 -M.l 

45.47     .91 

22.8  -0.1 

1.3.19    .18 

49.8    0.1 

Mar.  10.2 

32.38    .18 

1.8     0.9 

59.77     .47 

80.8  -0.4 

45.26    .91 

22.7     0.9 

13.01     .18 

49.7    0.1 

20.2 

32.21     .16 

1.6     0.9 

59.31     .44 

80.1     0.0 

45.06    .90 

22.4    0.4 

12.83    .17 

49.6  -6.1 

30.2 

32.05    .14 

1.5    0.1 

58.89    .40 

79.0    1.3 

44.87     .17 

21.9    0.5 

12.67     .15 

49.5    0.0 

Apr.   9.1 

31.92  -.11 

1.4  -0.1 

58.52  -.33 

77.6  -1.0 

44.71  -.14 

21.3-0.0 

12.52  -.13 

49.5    0.0 

19.1 

31.83    .07 

1.4    0.0 

58.23     .95 

75.8     1.9 

44.58     .10 

20.6    0.7 

12.41     .00 

49.6  40.1 

29.1 

31.78 -.03 

1.4  40.1 

58.03     .15 

73.7    9.1 

44.50  -.05 

20.0    0.7 

12.34    .05 

49.7    0.9 

Maj    9.1 

31.77  4.09 

1.6    0.3 

57.93  -.05 

71.5    9.9 

44.47    .00 

19.3    0.7 

12.30  -.01 

50.0    0.3 

19.0 

31.81     .00 

2.0    0.4 

57.93  4.05 

69.3    9.9 

44.50  4.04 

18.6    0.6 

12.32  4UM 

50.3    0.4 

29.0 

31.89 +.11 

2.4  •M.O 

•68.03  4.10 

67.0  -9.9 

44.56  4.10 

18.1  -0.5 

12.37  4U)8 

50.8  40.5 

Juo«  8.0 

32.02    .15 

3.0    0.7 

68.24     .95 

64.9    9.1 

44.70     .10 

17.6    0.4 

12.48    .19 

51.4    0.6 

17.9 

32.20    .10 

3.7    0.8 

58.64     .35 

62.9    1.0 

44.87     .90 

17.3    0.9 

12.62    .16 

52.0    0.7 

27.9 

32.41     M 

4.6    0.9 

58.93    .43 

61.1     1.7 

45.09     JM 

17.2  -0.1 

12.80    .90 

52.8    0.8 

Julj  T.9 

32.65    J5 

5.5     1.0 

59.40    .50 

59.6    1.4 

45.35     .97 

17.2  40.1 

13.02    .93 

53.7    0.0 

17.9 

32.91  +J8 

6.5  41.0 

59.93  4.50 

58.4  -1.0 

45.6:)  4.30 

17.3  4^.9 

13.27  4J0 

54.7  40.9 

27.8 

33.20    .90 

7.6    1.1 

60.51     .00 

57.5    0.7 

45.94     .39 

17.6    0.3 

13.54     .98 

55.6    0.0 

Aug.  6.8 

33.50     .30 

8.7    1.0 

61.13     .04 

57.0  -0.4 

46.27     .33 

18.0    0.5 

13.82    .90 

56.6    0.9 

16.8 

33.80     .31 

9.7    1.0 

61.78     .00 

56.7    0.0 

46.61     .34 

18.5    0.0 

14.12    .30 

57.5    0.9 

26.8 

34.11     .31 

10.7    0.9 

62.45     .07 

56.9  40.4 

46.96     .35 

19.1    0.0 

14.42    .91 

58.3    0.8 

Sept.  5.7 

34.41  4.30 

11.5  40.8 

63.12  4.07 

57.4  40.7 

47.31  4.34 

19.8  40.7 

14.72  4.30 

59.0  40.7 

15.7 

34.71     .90 

12.3    0.7 

63.79    .05 

58.3     1.0 

47.65     .34 

20.5    0.7 

15.02    .30 

59.6    0.5 

25.7 

35.00     .98 

12.9    0.5 

64.44     .04 

59.5     1.4 

47.99     .33 

21.3    0.8 

15.32    .90 

60.0    0.4 

Oct.    5.6 

35.27     M 

13.4    0.4 

65.06    .61 

61.1     1.7 

48.31     .39 

22.1     0.8 

15.60     .98 

60.3    0.9 

15.6 

35.53    .95 

13.7    0.3 

65.66     .57 

62.9    1.0 

48.62     .30 

22.9    0.8 

16.88     M 

60.5  40.1 

25.6 

36.77 +ja 

13.9  40.1 

66.19  4.51 

64.9  49.9 

48.90  4  J8 

23.7  40J 

16.13  4.95 

60.5  -0.1 

Nov.  4.6 

35.98    .90 

14.0    0.0 

66.67     .45 

67.2    9.4 

49.17     .95 

24.5    0.8 

16.37    .99 

60.4    o.i 

14.5 

36.17    .17 

13.9  -«.l 

67.08    .37 

69.7    9.6 

49.40     .99 

25.3    0.8 

16.58    .90 

60.2    0.9 

24.5 

36.32    .14 

13.9    0.1 

67.42    .90 

72.3    9.7 

49.60     .18 

26.2    0.0 

16.77     .17 

60.0    0.3 

DiK>.   4.5 

36.44    .10 

13.8    0.1 

67.66    .90 

75.0     9.7 

49.77     .14 

27.0    0.0 

16.92    .13 

59.7    0.8 

14.5 

36.53  4.00 

13.6  -«.9 

67.81  4.10 

77.7  49.7 

49.88  4.00 

27.9  40.8 

17.03  4.00 

59.4  -0.3 

94.4 

36.57  4.01 

13.4    OJi 

67.86    .00 

80.4     9.5 

49.95  4.04 

28.7    0.8 

17.10  4.05 

69.1     0.3 

34.4 

36.57  -.01 

13.3  -0.9 

67.80  -.10 

82.8  49.4 

49.97     .00 

29.5  40.7 

17.12    .00 

6a9-0.9 

FIXED   STARS,   1889. 
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APPARENT  PLACES  FOB  THE  UPPEB  TBAMBIT  AT  WA8HIN0T0N. 

Mmb 

8olAr 

a  Anrin. 
(CmpdU.) 

^Oriools. 

^Tmnri. 

6roombrid««  966. 

RIgi 

DMUnaftloB 

aJSSL. 

JMfc. 

^^BU»t^ 

W^Hk, 

Wgt 

DeellMtloB 
Kora, 

b     m 
5    8 

+45  62 

h     m 
5    9 

-  8  19 

b     B 

5  19 

+28  80 

b     B 
524 

+74  67 

(Dm.90.4) 

99.86  4.09 

69'.'o  +1 J 

• 
19.66  4.01 

57T6  -1 J 

8 

16.81  4J4 

43.1  40  J 

66.90  -.01 

67.5  4«.0 

JuD.   9.4 

99.85  -.04 

63.4     1.4 

19.55  -.00 

69.1     1.4 

16.89  -Jl 

43.6    OJ 

56.10    .18 

70.4     9.7 

19.4 

99.78    .10 

64.7    IJ 

19.60    .07 

60.4     IJ 

16.79    JO 

44.1     0.4 

65.84     JO 

73.0    9J 

99.4 

99.66    .10 

65.8    IJ 

19.41     .11 

61.5    IJ 

16.71     .10 

44.5    0.4 

55.43    .47 

75.3    9.1 

Ftb.  8.3 

99.48    .19 

66.7    OJ 

19.98    .14 

69JI    0.7 

16.68    .14 

44.9    OJ 

54.89    JO 

77.9     1.7 

ia3 

99.96 -JB 

67.3  40J 

19.13  -.10 

69.9 -« J 

16.43  -.17 

45.1  -MJ 

54.95 -JO 

78.7  41 J  . 

9B.3 

99.09    .95 

67.7  40J 

11.95    .18 

63.3 -« J 

16.94     .19 

45.3  40.1 

53.59    .74 

79.7    OJ 

Mar.  10.9 

98.76    M 

67.7  -«.l 

11.77     .18 

63.4    OJ 

16.04     JO 

45.3    OJ 

59.76    .70 

80.1  40.1 

90.9 

98.60    JB 

67.4    0.4 

11.69     .18 

63.9  46J 

15.84     .10 

45.9-0  J 

69.00    .75 

79.9  -«.4 

30.9 

98.96    M 

66.8    0.7 

11.41     .10 

69.8    OJ 

15.66    .18 

45.0    OJ 

51.96    .70 

79.3    0.0 

Apr.  9.9 

98.05  -.10 

66.0  -« J 

11.96 -.14 

69.9 -H)  J 

15.49 -.IB 

44.7  -0.8 

60.69 -Ji 

78.1  -M 

19.1 

97.88    .15 

66.0    1.1 

11.13    .11 

61.3    IJ 

15.35    .19 

44.3    0.4 

50.01     M 

76.5    1.8  1 

99.1 

97.76    M 

63.8    IJ 

11.04     J7 

60.1     IJ 

15.95    .00 

43.9    0.4 

49.56    .30 

74.6    9.1 

Umj   9.1 

97.69  -.08 

69.5    IJ 

10.99  -.00 

58.8    1.5 

15.90  -J3 

43.5    0.4 

49.93    .95 

79.3    9J 

19.1 

«7.69+J0 

61.9    IJ 

10.97  4>J1 

57^    IJ 

15.19  4J9 

43.1     0.4 

49.05  -.10 

69.9    9J 

99.0 

97.74  ^M 

60.0  -1 J 

11.01  4.05 

65.5  41 J 

15.93  4J7 

49.8 -« J 

49.03  4J8 

67.3 -«J 

joM  ao 

97.80    .16 

58.7    IJ 

11.08     .00 

53.6    IJ 

15.33    .19 

49.5    0  J 

49.16    M 

64.7    9J 

lao 

98.04    M 

57.6    IJ 

11.90    .14 

51.6    9J 

15.47    .10 

49.4  -0.1 

49.45    J8 

69.9    9.4 

97.9 

98.97    J5 

66.6    OJ 

11.35    .17 

49.6    9J 

15.65    JO 

49.3    OJ 

49.88    JO 

69.8    9J 

Jaly  7.9 

98.55    JO 

55.8    0.7 

11.54     JO 

47.6    U 

15.87     J4 

49.4  48.1 

50.43    JO 

57.6    9.1 

17.9 

98.86  4  J3 

55.9  -0.5 

11.76  4J0 

45.7  41 J 

16.19  4J0 

49.5  -MJ 

51.11  4.79 

55.7-1  J 

97.9 

90.91     JO 

54.8    0.3 

19.00    J5 

43.8    IJ 

16.40     JO 

49.8    0.3 

51.80    J9 

54.0    IJ 

Aag.  6.8 

99.59    JO 

54.6  -«.l 

19.96    .97 

49.1     IJ 

16.70    Jl 

43.1     0.4 

59.76    JO 

59.7    IJ 

16.8 

99.99    .40 

54.5  40.1 

19.54     .90 

40.7    IJ 

17.01     M 

43.5    0  4 

53.69    JB 

51.7    OJ 

96.8 

30.39    .41 

54.7    OJ 

19.89    JB 

39.6    IJ 

17.34     JO 

43.9    0.4 

54.67  1.00 

51.1  -0.4 

8n>t.  5.8 

30.80  4-.41 

55.0  4«.4 

13.11  4JB 

38.7 -KJ 

17.67  4J0 

44.3  40.4 

55.6941J9 

60.9    OJ 

18.7 

31.91     .41 

55.6    OJ 

13.39     JO 

38.3  40J 

laOO    JO 

44.8    0.4 

66.79  1J3 

51.1  -HIJ 

96.7 

31.69    .40 

56.9    OJ 

13.68     J8 

38.9 -«.l 

ia33     JO 

45.9    OJ 

57.75  1J9 

51.7    OJ 

Oct.    5.7 

39.01     JO 

67.1     OJ 

13.95     J7 

38.4    0.4 

18.66    JO 

45.6    0.4 

58.76    JO 

62.7    IJ 

15.6 

39.38    jy 

58.1     1.1 

14.91     JB 

39.0    08 

18.97    JO 

46.0    OJ 

69.74     J4 

54.1     IJ 

95.6 

39.75 -I-J4 

59.9  41 J 

14.46  4J4 

40.0  -1 J 

19.97  4J0 

46.5  48.4 

60.65  4  JO 

55.8  41 J 

Hot.  4.6 

33.08    .» 

60.4     IJ 

14.69    Jl 

41.9    IJ 

19.54    J7 

46.9    0.4 

61.49    .79 

57.9    tJ 

14.6 

33.38    JO 

61.8    1.4 

14M    .19 

49.7    IJ 

19M     J4 

47.3    0.4 

69.93    JO 

60.3    tJ 

94.5 

33.64    JO 

63.3    IJ 

15.06    .10 

44.3     IJ 

90.09    Jl 

47.7    0.4 

69.86    JO 

69.9    9.7 

Dm.   4.5 

33.85    .10 

64.8    IJ 

15.90    .19 

45.9    1.7 

90.91     .17 

48.1     OJ 

63.36    .40 

65.8    9.9 

14.5 

34.01  -¥.19 

66.3  41 J 

15.31  4Je 

47.7  -1.7 

90.36  4.19 

48.6  40  J 

63.69  4  JB 

68.7  48J] 

94.5 

34.11  4-jr 

67.9    IJ 

15.37  4.04 

49.3    IJ 

90.46    JO 

49.1     OJ 

63.88  4.10 

71.7    3J 

34.4 

34.14     JO 

69.4  4IJ 

15.39    .00 

60.9-1  J 

90.51  4J0 

49.6  48  J 

63.88 -JO 

74.7  40J 
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APPARENT  PLACES  FOB  THE  UPFBB  TRANSIT  AT  WASHINGTON. 

6  Orionis. 

a  LeporU. 

c  Orionii. 

aColnmlMB. 

Hean 
SoUir 
Date. 

Right 
Aso^alon. 

South, 

Bight 

DeoUDfttta 
South, 

Bight 
Aaoenakm. 

SouOl 

^  Bight 

Dedinalion 
South, 

h     m 

5  26 

o         / 

-  0  22 

h     m 
6  27 

^17  53 

h     m 
5  30 

-  f  16 

h     m 
5  35 

-34    7 

(Deo.30.4) 

8 

20.48  +.04 

6l'.5  -1.9 

a 
50.60  +.09 

76.'3  -9.1 

35.20  +.04 

30'8  -1.3 

■ 
38.72    .00 

70.4  -M 

Jan.    9.4 

20.50  -.01 

62.6    1.1 

50.59  -.03 

78.3    1.0 

35.22  -.01 

32.0     1.9 

38.70  -.06 

73.1     9.6 

19.4 

20.47     .05 

63.6    0.0 

50.54     .07 

80.1     1.6 

35.19    .05 

33.0    1.0 

38.62    .10 

76.5     9J 

29.4 

20.39     .00 

64.5    0.7 

50.45     .11 

81.6    1.3 

35.12    .09 

33.9    0.8 

38.50    .15 

77.5     IJ 

Feb.   8.3 

20.28    .13 

65.1     0.6 

50.32    .14 

82.8    1.0 

35.01     .19 

34.6    0.6 

38.33    .18 

79.1     1.4 

18.3 

20.14  -.15 

65.6  -0.4 

50.16  -.17 

83.7  -0.7 

34.87  -.15 

35.1  -0.4 

38.13  -Jl 

80.4-1.0 

28.3 

19.98    .17 

65.9  -0.9 

49.98    .10 

84.2  -0.4 

34.71     .17 

35.5  -0.9 

37.90     M 

81.1     0.5 

Mar.  10.3 

19.80     .18 

66.0    0.0 

49.78    .90 

84.5    0.0 

34.53    .18 

35.6    0.0 

37.66     .94 

81.5-0.1 

20.3 

19.62    .18 

66.0  +0.1 

49.58     .90 

84.3  40.3 

34.35    .18 

35.5  +0.1 

37.42    .94 

81.3  +0J 

30.2 

19.45    .16 

65.7    0.3 

49.39    .18 

83.8    0.6 

34.17     .17 

35.3    0.3 

37.18    J3 

80.8    OJ 

Apr.   9.2 

19.29  -.14 

65.3+0.5 

49.21  -.16 

83.1  +0.0 

34.01  -.15 

34.9  40.5 

36.96  -.91 

79.7  +1 J 

19.1 

19.16    .11 

64.7    0.7 

49.06     .13 

81.9    1.9 

33.88    .19 

34.2    0.7 

36.76    .18 

78.3    1.6 

29.1 

10.06    .06 

63.9    0.0 

48.95    .10 

80.5    1.5 

33.78    .06 

33.4    0.0 

36.60     .14 

76.6    9.0 

May    9.1 

19.00  -.04 

63.0    1.0 

48.87    .06 

7a9    1.8 

33.72  -.04 

32.5    1.1 

36.48    .10 

74.4     9.8 

19.1 

18.96    .00 

61.9    1.9 

48.83  -.09 

77.0    9.0 

33.69    .00 

31.3    1.9 

36.40  -.05 

72.0    9.5 

29.0 

19.00  +.04 

60.6  +1.3 

48.83  +UI3 

74.9 -Hk9 

33.71  +.04 

30.0  +1.4 

36.37    .00 

69.3  4«J 

Jane  8.0 

19.07    .00 

59.2    1.4 

48.88    .07 

72.6    9.3 

33.77    .08 

28.6    1.5 

36.39  +.04 

66.5    9.9 

18.0 

19.18    .13 

57.7    1.5 

48.97    .11 

70.3    9.4 

33.88    .19 

27.0    1.6 

36.46     .00 

63.5    3.0 

28.0 

19.32    .16 

56.1     1.6 

49.10    .16 

67.8    9.4 

34.02    .16 

25.4     1.6 

36.57    .13 

60.5    8.0 

Julj   7.9 

19.50     .10 

54.6     1.6 

49.27    .18 

65.4     9.4 

34.19    .19 

23.8    1.6 

36.73    .17 

57.5    9.0 

17.9 

19.71  +.09 

53.0  +1.6 

49.47  +JM 

63.1  +9J 

34.40  +.» 

22.2  +1.6 

36.92  +  Jl 

54.7  44J 

27.9 

19.94     .24 

51.5    1.4 

49.70     M 

60.9    9.1 

34.63    JH 

20.7    1.5 

37.15    .94 

52.0    9.5 

Aug.  6.8 

20.19    M 

50.1     1.3 

49.95     M 

69U)    1.8 

34.88    .90 

19.3    1.3 

37.41     .97 

49.7    9J 

16.8 

20.46    .97 

48.9    1.1 

50.22    Ja 

57.3     1.5 

35.14    .97 

18.0    1.1 

37.69    JO 

47.6     1.8 

26.8 

20.74     .90 

47.9    0.0 

50.50    J8 

56.0    1.1 

35.42    M 

17.0    6.9 

37.99    .31 

46.1     IJ 

Sept.  6.8 

21.03 +.99 

47.1  +0.6 

50.79 +J0 

56.1  +0.7 

35.70+ JO 

16.3  +0.6 

38.30  +.89 

45.0  40J 

15.7 

21.32    .99 

46.6  +0.3 

51.08     .90 

54.6+0.3 

35.99    M 

15.8  4<».3 

38.62     .39 

44.4  +0J 

25.7 

21.60     .98 

46.5    0.0 

51.37    M 

54.6-0.9 

36.28    JB 

15.6    0.0 

38.94     .39 

44.4  -«J 

Oct.    6.7 

21.88    J6 

46.6  -0.3 

51.65     .98 

54.9    0.6 

36.66    JB 

15.8  -«.3 

39.26    Jl 

45.0    0.6 

15.7 

22.16    .97 

47.0    0.6 

51.93     Jf7 

55.8    1.0 

36.83    J7 

16.2    OJ 

39.56    JO 

46.1     1.4 

25.6 

22.42  +.95 

47.7  -0.8 

52.19  +.95 

57.0  -1.4 

37.09  +  J5 

16.9  -«J 

39.84 +J7 

47.7  -I  J 

Nov.   4.6 

22.66     .93 

48.6     1.0 

52.43    JO 

58.6    1.7 

37.34     J3 

17.9    IJ 

40.10    JB 

49.8    9.3 

14.6 

22.88    Ja 

49.7    1.9 

52.65     .90 

60.5    9.0 

37.56    JU 

19.0    IJ 

40.34    Jl 

62.2    9J 

24.5 

23.07    .18 

50.9    1.3 

52.83     .17 

62.6    9.1 

37.76    .18 

20.3    IJ 

40.53    .17 

54.9    9J 

Deo.   4.5 

23.24     .14 

52.2    1.3 

52.99    .18 

64.8    9.9 

37.93    .15 

21.7    1.4 

40.69    .18 

57.8    9J 

14.5 

23.36  +.11 

53.6  -1.3 

53.10  +.09 

67.1  -9.9 

38.06  +.11 

23.1  -M 

40.79  +.06 

60.7 -«j 

24.5 

23.45    .06 

54.8    1.9 

53.17  +.06 

69.3    9.1 

38.15    .07 

24.4    IJ 

40.85  +.08 

63.6    9J 

34.4 

23.49  +.09 

56.0  -1.1 

63.20    .00 

71.3  -1.9 

38.19  +.08 

25.7  -1 J 

40.86  -.09 

66.4 -«.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRAH8IT  AT  WASHINQTOH. 

a  Orionii. 

yOrioaia. 

99  Camolop.  (U.) 

^Gomlnomm. 

Mmb 

IHiU. 

BIgi 

OeeUiiAtkm 
FerO. 

Bli^t 

DeettnattoB 
FerCft. 

.^Bl|^t^ 

Bej^j^ 

Bli^t 

N0ra, 

h     m 

5  49 

+  7*28' 

h     m 
6      1 

+  14*46 

b     m 

6    6 

+69  21 

h     m 

6  16 

+22  M 

(Dee.30.5) 

• 

10.07  +.08 

3.1  -0.8 

14.43  +.08 

46^  -0.4 

38!39  +.14 

94'.  5  +9.7 

15.07  +.10 

it 
6.8    0.0 

Jftn.   9.5 

10.10  +.01 

9.4     0.7 

14.49  +.03 

46.5    0.3 

38.39  +.01 

97.9    9.8 

15.14  +.06 

6.9  +0.1 

19.4 

10.10 -.03 

1.7     0.8 

14.49  -.09 

46.9    OS 

38.33  -.19 

99.8    9.6 

16.16    .00 

7.1     0.9 

99.4 

10.04     .07 

1.9     0.6 

14.45     .08 

46.0    0.1 

38.15    M 

39.9    9J 

16.14  -.06 

7.3    0.9 

Feb.   84 

9.95    .11 

0.8    0.8 

14.37     .10 

45.9  -0.1 

37.-86    .84 

34.4    9.0 

16.06    .10 

7.5    0.9 

18.4 

9.89  -.14 

0.5  -0.9 

14.94  -.14 

45.9    0.0 

37.46  -.43 

36.9  +1.8 

14.94  -.13 

7.8  +0.9 

98.3 

9.67    .16 

0.3  -0.1 

14.09     .18 

45.9    0.0 

37.00    .60 

87.5    1.1 

14.79    .18 

8.1     0.9 

Mat.  10.3 

9.49     .18 

0.9    0.0 

13.99    .18 

46.0  +0.1 

36.47    .68 

38.4    0.8 

14.61     .18 

B.Z    0.9 

90.3 

9.39    .18 

0.9  +0.1 

13.74     .18 

46.0    0.1 

36.93     .66 

38.8  +0.1 

14.43    .19 

8.6    0.1 

80.3 

9.14    .17 

0.4    0.9 

13.66    .17 

46.1     0.1 

36.38    .68 

38.7  -0.3 

14.94     .18 

8.6  +0.1 

Apr.  9.9 

8.98  -.15 

0.6+0.9 

13.39  -.18 

46.3  40.1 

34.86  -.40 

38.1  -0.8 

14.06  -.17 

8.7    0.0 

19.9 

8.84    .IS 

1.0    0.4 

13.94     .13 

46.4    0.9 

34.40    .43 

87.1     1.9 

13.90    .14 

8.7    0.0 

99.9 

8.73    .00 

1.4    0.6 

13.13    .10 

46.6    0.9 

34.01     .36 

35.6    1.8 

13.77    .11 

8.6    0.0 

Umj  9.9 

8.65    .00 

9.0    0.8 

13.05     .08 

46.9    0.3 

33.70    .96 

33.8     1.0 

13.68    .07 

8.6    0.0 

19.1 

8.69  -.01 

9.7    0.7 

13.01  -.09 

47.9    0.4 

33.50    .16 

31.8    9.1 

13.63  -.09 

8.6    0.0 

99.1 

8.63  +.03 

3.5  +0.0 

13.01  +.09 

47.6  +0.4 

33.41  -.04 

99.5-9.9 

13.69  +.01 

8.6    0.0 

JaD«  8.1 

8.68    .07 

4.4     1.0 

13.05    .07 

48.1     0.6 

33.43  +.07 

97.9    9.4 

13.66    .08 

8.6    0.0 

18.0 

8.77    .11 

5.4     1.0 

13.14     .11 

48.6    0.0 

33.55    .18 

94.8    1.4 

13.73    .10 

8.6  +0.1 

98.0 

8.91     .16 

6.6    1.1 

13.97    .14 

49.9    0.8 

33.79    .90 

99.6    9J 

13.85    .14 

8.7    0.1 

Jalj  8.0 

9.07    .18 

7.6    1.1 

13.43    .18 

49.9    0.7 

34.13    .30 

90.9    9J 

14.01     .17 

B.9    04 

18.0 

9.97 +jn 

8.7  +1.1 

13.69  +.91 

50.6  +0.7 

34.56  +.47 

18.0  -S.0 

14.90  +.91 

9.0  40  J 

97.9 

9.49    .S3 

9.8    1.1 

13.86    .93 

61.9    0.7 

35.08    .65 

16.1     1.8 

14.49     .83 

9.9    0.9 

Aug.  6.9 

9.74     .S5 

10.8    1.0 

14.09     .96 

61.9    0.6 

36.67    .89 

14.6    1.6 

14.67    .98 

9.4    0.9 

16.9 

10.00    .t7 

11.7    0.8 

14.36    .97 

69.5    0.6 

36.39    .87 

13.1     1.9 

14.94     .98 

9.6    0.9 

90.8 

10.98    J8 

19.5    0.7 

14.04     .99 

63.0    0.4 

37.09    .79 

19.0    0.9 

16.93     .90 

9.8    0.1 

8«pl.  6.8 

10.56  +.S0 

13.1  +0.6 

14.93  +.80 

63.4  +0.3 

37.76  +.76 

11.9-0.0 

16.63  +.91 

9.9  +0.1 

15.8 

10.85     .80 

13.5  +0.3 

15.93     .80 

63.6+0.9 

38.59    .77 

10.7  -0.9 

16.84     .91 

9.9    0.0 

95.8 

11.15     .90 

13.6    0.0 

15.53     .30 

53.7    0.0 

39.30    .78 

10.7  +0.1 

16.16    .99 

9.9  -0.1 

Ool.    6.7 

11.44     .90 

13.5  -0.9 

15.84     .30 

53.6  -0.1 

40.08    .77 

11.0    0.6 

16.47    .90 

9.8    0.1 

15.7 

11.79    .98 

13.9    0.4 

16.14     .30 

53.4    0.3 

40.85    .78 

11.6    0.8 

16.79    .99 

9.6    OJ, 

95.7 

19.00  +J7 

19.7  -0.6 

16.43  +.90 

53.1  -0.4 

41.60 +.73 

19.6  +1.9 

17.11  +.91 

9.4 -OJ 

Not.  4.7 

19.97    .S8 

19.1     0.7 

16.71     .97 

59.7    0.6 

49.30    J8 

14.0    1.8 

17.41     .90 

9.1     0.9 

14.0 

19.51     .S3 

11.3     0.8 

16.97    .95 

59.1     0.6 

49.95    .81 

16.7     1.9 

17.70     J8 

8.9    0.9 

94.6 

19.73     .91 

10.4     0.0 

17.91     .» 

51.6    0.8 

43.54     .64 

17.8    1.9 

17.96     J6 

8.6    OJ 

Dee.   4.6 

19.99    .17 

9.5    0.9 

17.49    .10 

51.0    0.6 

44.03    .44 

90.1    1.4 

ia90    .99 

&4    04 

14.6 

13.08  +.W 

8.5  -0.0 

17.59  +.15 

50.5  -0.5 

44.49  +.94 

99.6+9.6 

ia40  +.18 

8.3  -0.1 

94.6 

13.19    .00 

7.6    0.0 

17.73    .11 

50.0    0.4 

44.70    M 

96.9    9.7 

18.55    .19 

8.3    0.0 

34.5 

13.96  +.06 

6.8  -0.8 

17.81  +.08 

49.6  -0.3 

44.86  +.00 

97.9+9.7 

18.66  +J8 

8.3    0.0 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

He«ii 
Solar 
Bate. 

a  Argtii. 
{Canojmt.) 

7  Geminomm. 

aCaniiMajorii. 

cCaniiH^oru. 

Eight 
▲scension. 

DeolliiattoB 
South, 

Bight 

Debttnatton 

Bli^t 
Aaoensioii. 

DeoUnatioo 
atnUh. 

A^n.. 

DeeUnatiMi 
Somth, 

h     m 

6  21 

-62  87 

h     m 

6  31 

+  1^29 

h     m 

6  40 

-16  88 

h     m 
6  54 

-28  49 

(Deo.30.5) 

• 
31.81  +.01 

78.1  -3.6 

18.30  +.11 

3l''6  -0.4 

16.09  +.00 

66l8  -M 

16.07  +.10 

80 '7 -9.9 

Jan.   9.5 

31.18  -.06 

76.4     3.9 

18.38    .06 

31.1     0.3 

16.16  +.04 

59.1    9.9 

16.76  +.04 

83.5    9.7 

10.4 

31.08    .13 

78.5     9.0 

18.48  +.01 

30.9    0.9 

16.17  -.01 

61.1    9.0 

16.76  -.09 

86.1     9.5 

29.4 

30.98    .19 

81.3     9.6 

18.40  -.04 

30.8  -4)1 

16.14    .05 

63.0    1.7 

16.78     .06 

88.5    9.9 

Feb.    8.4 

30.70    .95 

83.7     9.9 

18.34     .06 

30.8    0.0 

16.07    .10 

64.6    1.4 

16.63    .11 

30.7    1.9 

18.4 

30.48  -.SO 

85.7  -1.7 

18.84  -.19 

30.9  +0.1 

15.95  -.13 

65.9  -1.1 

16.50  -.15 

38.4  -1.6 

28.3 

30.10    .83 

87.1     1.9 

18.10    .15 

31.0    0.1 

15.80     .16 

66.8    0.8 

16.33    .18 

33.8    1.9 

Mar.  10.3 

89.76    .» 

88.1     0.7 

17.94     .17 

31.1    O.l 

15.68     .16 

67.5    0.5 

16.13     .91 

34.8    0.6 

80.3 

89.40     .36 

88.6  -0.9 

17.76    .18 

31.3    0.9 

15.43     .19 

67.8  -OS 

15.91     .99 

35.4  -0.4 

30.3 

89.04     .30 

88.5  +0.3 

17.57    .18 

31.5    0.9 

15.83    .10 

67.8 -WA 

15.69    M 

35.6    0.0 

Apr.   9.8 

88.68  -.34 

87.9  +0.8 

17.40  -.17 

31.6+0.9 

15.04  -.18 

67.5+4).5 

15.47  -.91 

35.3  +0.4 

19.8 

88.35    .31 

86.8    1.3 

17.84     .14 

31.8    0.9 

14.87    .17 

66.9    0.8 

15.86     .90 

34.7    0.8 

89.8 

88.06    .90 

85.8    1.8 

17.11     .11 

38.0    0.9 

14.71     .14 

66.0    1.1 

15.07     .17 

33.7     1.9 

Maj   9.8 

87.80    M 

83.8    9.9 

17.01     .08 

38.3    0.9 

14.59    .11 

64.7     1.3 

14.98    .14 

38.3    13 

19.1 

87.59    .16 

80.8    9.6 

16.95  -.04 

38.5    0.3 

14.49    .07 

63.3    1.6 

14.79    .11 

30.6     1.8 

89.1 

87.44  -.19 

78.1  +9.9 

16.93    .00 

38.8  +«.3 

14.44  -.03 

61.6  +1.8 

14.71  -.07 

88.6+9.1 

June  8.1 

87.35    .06 

75.1     3.1 

16.95  +.04 

33.1    0.4 

14.48  +.01 

59.7    1.9 

14.66  -.03 

86.3    9.3 

18.0 

87.38  -.01 

71.9    8.3 

17.01     .06 

33.5    0.4 

14.45    .04 

67.7    9.0 

14.65  +.01 

83.9    9.5 

88.0 

87.34  +.06 

68.6    3.3 

17.11     .19 

33.9    0.4 

14.51     .08 

55.6    9.1 

14.69    .06 

81.3    9.6 

July   8.0 

87.43    .19 

65.8    3.3 

17.84     .16 

34.3    0.5 

14.61     .19 

53.4    9.1 

14.76    .10 

18.6     9.6 

18.0 

87.58  +.17 

61.9  +3.9 

17.41  +.18 

34.8  +0.5 

14.75  +.15 

51.3  +9.1 

14.88  +.13 

16.0  +4.6 

87.9 

87.78    .93 

58.8     3.0 

17.61     .91 

35.3    0.4 

14.98    .18 

49.8    9.0 

15.03    .17 

13.4    9.5 

Aug.  6.9 

88.03     .97 

55.9    9.7 

17.84     .94 

35.7    0.4 

15.11     M 

47.3    1.8 

15.81     M 

11.0    9.3 

16.9 

88.33    .39 

53.4     9.3 

18.09     .96 

36.0    0.3 

15.33     .93 

45.7    1.5 

15.43     .93 

8.9    9.0 

86.8 

88.66    .35 

51.3     1.8 

18.36     .97 

36.3    0.9 

15.58     .95 

44.3    1.9 

15.67    .95 

7.1      1.6 

Sept.  5.8 

89.03  +.88 

49.7  +1.8 

18.64  +.99 

36.5  +0.1 

15.83  +JW 

43.8  +0.8 

15.93  +.97 

5.7  +1.9 

15.8 

89.48    .40 

48.7    0.7 

18.93     .30 

36.5    0.0 

16.11     .98 

48.6  •H».4 

16.81     .90 

4.7    0.7 

85.8 

89.88    .41 

48.3  +0.1 

19.84     .30 

36.5  -0.9 

16.40     .99 

48.3    0.0 

16.51     .30 

4.8 -HJI 

Oct.    5.7 

30.83     .41 

48.5  -0.6 

19.54    .31 

36.8    0.3 

16.69     .99 

48.6  H>.4 

16.88     .31 

4.3  -0.3 

15.7 

30.63    .40 

49.4     1.9 

19.85    .81 

35.9    0.4 

16.98    .99 

43.8    0.9 

17.14     .31 

4.9    0.0 

85.7 

31.08  +.37 

50.9  -1.8 

80.16 +.30 

35.4  -0.5 

17.88  +.90 

44.3  -1.8 

17.45  +.30 

6.1  -1.4 

Nov.  4.7 

31.38     .34 

53.0    9.3 

80.46     .99 

34.9    0.6 

17.56     .98 

45.8    1.6 

17.75     .99 

7.7     1.8 

14.6 

31.71     .30 

55.5    9.8 

80.74     .97 

34.3    0.6 

17.83    .96 

47.6    1.9 

18.04     .98 

9.7     9.9 

84.6 

31.98     .95 

58.5    3.1 

81.01     .95 

33.6    0.6 

18.08    .93 

49.7    9.9 

18.30     .95 

18.1     9.5 

Deo.   4.6 

38.81     .19 

61.8     3.3 

81.85     .99 

33.0    0.6 

18.30    .90 

58.0    9.3 

18.54     .99 

14.8    9.8 

14.5 

38.37  +.13 

65.8  -3.6 

81.45 +.18 

38.5  H>.5 

18.48  +.16 

54.3-9.4 

18.73  +.17 

17.6  -9.9 

84.5 

38.46  +.06 

68.7    3.5 

81.61     .14 

38.0    0.4 

18.68    .19 

60.7    9.4 

18.88     .13 

20.5    9.9 

34.5 

38.48  -.09 

78.1  -8.3 

81.74  +.11 

31.6  -«.3 

18.78  +.07 

59.0-9.3 

18.99  +.08 

83.4  HL8 
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APPARENT  PLACES  FOB  THE  UPPER  TRAH8IT  AT  WASHIKQTON. 

Mmb 

Solar 
Date. 

^CaniaMijorU. 

PiasslTii.67. 

a*  Gam 

Bight 

inoram. 
ftar,) 

Declination 

Blffat 

T>aollnatlcin 

m^^ 

B^j^ojUoo 

BlAi 

DaeUnatioD 
JToftA. 

h     m 
7    8 

-26  12 

b     m 
7  18 

+22*  11 

h     m 

7  19 

+68  41' 

h     m 

7  27 

+82    7 

|(I>ao.a0.5] 
'jao.    9.5 

53^45  4^.10 

64JB-9J 

99.93  +.10 

6!l-«j 

91.18  +J3 

99r6  4tJ 

31.40  +.19 

47^8  40.4 

53.53  4.€6 

67.6    9.7 

30.06    .11 

5.0    OJ 

91.44     JO 

95.1    9J 

31.56    .10 

48.3    OJ 

;           19.5 

53.56    .00 

70.1     9J 

30.14  +J0 

5.1  +0.1 

91.58+J7 

97.8    9J 

31.66    J7 

49.0    0.7 

1          99.5 

53.54  -.00 

79.5    9J 

30.17    .00 

5.3    OJ 

91.59  -.00 

30.4    9J 

31.70  +.01 

49.7    OJ 

Fat.   8.4 

53.46    .10 

74.6    IJ 

30.14  -JO 

6.6    OJ 

91.47    .17 

33.0    9.4 

31.69 -.04 

50.6    OJ 

ia4 

53.34  -.14 

76.3  -1 J 

30.07  -.00 

5.9  +0.4 

91.94  -JO 

35.3 +9J 

31.69 -.09 

51.5  40  J 

9a4 

53.19    .17 

77.7    IJ 

99.95    .10 

6.4    0.4 

90.90    .07 

37.4     IJ 

31.51     .19 

59.4    0.0 

Mar.  10.3 

53.00     .19 

78.7    OJ 

99.80    .10 

6.8    0.4 

90.49    .44 

39.1     IJ 

31.35    .17 

53.9    OJ 

90.3 

69^)    .91 

79.4  H).4 

99.63    .10 

7.9    0.4 

90.01     .40 

40.4    IJ 

31.17    .19 

53.9    OJ 

30.3 

59.59    .91 

79.6    0.0 

99.45    .10 

7.5    OJ 

19.51     Jl 

41.9    OJ 

30.98    J9 

54.4    OJ 

Apr.  9.3 

59.37 -.91 

79.4 +0J 

99.97  -.10 

7.8 -M  J 

18.99  -Jl 

41.5 +«.l 

30.78  -.19 

54.8  +0  J 

1          19.9 

59.17     .19 

78.9    0.7 

99.10    .10 

8.1     OJ 

18.49    .40 

41.3  -«.4 

30.59     .10 

55.1  40J 

1          99.9 

51.99    .17 

78.0    1.1 

98.95    .14 

8.3    OJ 

ia03    .43 

40.7    OJ 

30.49    .10 

55.1     OJ 

May   9.9 

51^     .14 

76.7    1.4 

98.89    .11 

8.4    0.1 

17.63    JO 

39.6    IJ 

30.97     .13 

56.0  H>  J 

19.1 

51.71     .11 

75.1     1.7 

98.73    J7 

8.5  4«.l 

17.30    JO 

38.1     IJ 

30.16    .00 

54.8    OJ 

99.1 

51.69 -U>7 

73.3  f9.0 

98.68  -.CO 

B.5    OJ 

17.06  -.19 

36.3  -1 J 

30.09  -.05 

54.5  -«.4 

JOM  8.1 

51.57  -.00 

71.1     9J 

98.66    .00 

8.6    OJ 

16.91  -.10 

34.9    9J 

30.05  -  Jl 

54.0    OJ 

18.1 

51.56  +.01 

68.8    9.4 

98.68 +JI 

a6    OJ 

16.87     .00 

31.9    9.4 

30.07  +.00 

53.5    OJ 

98.0 

51.59    .00 

66.4    9.5 

98.75    .00 

M    OJ 

16.99  +.10 

99.5    9J 

30.19    .07 

59.9    OJ 

JqIj  8.0 

51.66    .00 

63.9    9J 

98.85    .19 

8.5    OJ 

17.07     JO 

97.0    9J 

30.91     .11 

59.3    0.0 

18.0 

51.77  +.19 

61.3  +9J 

98.99  +.10 

8.5    0.0 

17.39  +J0 

94.5 -9J 

30.35  +.15 

51.6 -«.7 

98.0 

51.91     .10 

58.9    9.4 

99.16    .10 

8.4  -0.1 

17.66    JO 

99.1     9J 

30.59    .10 

50.9    0.7 

Aug.  6.9 

69.08    .19 

56.6    9.9 

99.35    .91 

8.3    0.1 

18.06    .40 

19.7    9.3 

30.79    J9 

50.9    0.7 

16.9 

59.99    .99 

54.5     IJ 

99.58    J« 

M    OJ 

18.58    JO 

17.5    9.1 

30.95    J5 

49.5    0.7 

96.9 

59.59    JH 

59.7     IJ 

99.83    JO 

ao  OJ 

19.15    JO 

15.5    IJ 

31.91     ST 

48.8    0.7 

Sapi.  5.9 

59.77+ JO 

51.3  +1J 

30.10  +.90 

7.8-0  J 

19.78  +J0 

13.8  -1 J 

31.49  +J0 

48.1  -«.7 

158 

53.05    .90 

60.4    0.7 

30.38    JO 

7.4     0.4 

90.45    .70 

19.3    IJ 

31.80    .31 

47.3    0.7 

95.8 

53.34    JO 

49.9  +« J 

30.69    Jl 

7.0    OJ 

91.17    .73 

II. 1     IJ 

39.19    .33 

46.6    0.7 

Oct.    5.8 

53.64    .31 

60.0  -0.3 

31.00    JO 

6.5    OJ 

91.99    .70 

10.9    0.7 

39.46    J4 

45.8    0.7 

15.7 

53.96    .01 

60.5    OJ 

31.39    M 

5.8    OJ 

99.68    .77 

9.7 -«J 

39.81     .35 

45.1     0.7 

95.7 

54.96  +.« 

51.6  -IJ 

31.65  +J9 

5.9  -0.7 

93.45  +.77 

9.6  +0.1 

33.17  +J0 

44.4  -OJ 

Not.  4.7 

54.56    JO 

53.1     1.7 

31.98    .39 

4.5    0.7 

94.91     .75 

9.9    OJ 

33.53    JO 

43.8    OJ 

14.7 

54.85    .90 

56.1    9.1 

39.30    Jl 

3.9    OJ 

94.95    .79 

10.6    OJ 

33.88    J5 

43.4    0.4 

94.6 

55.19    JO 

57.4    9.4 

39.61     JO 

3.9    0.0 

95.64     .00 

11.7    IJ 

34.99    J8 

43.0    OJ 

Dm.  4.6 

55.36    JO 

60.0    9.0 

39.89    .97 

9.7    OJ 

96.98    JO 

13.3    1.7 

34.54     JO 

49.8  -0.1 

14.6 

55.57  +.10 

69.7 -9J 

33.14  +J0 

9.9  H».4 

96.83+ JO 

15.1  +9.0 

34.89 +J7 

49.9  40.1 

94.6 

55.73     .13 

65.5    9.9 

33.35    .19 

1.9    OJ 

97.99    .40 

17.3    9J 

35.07    JO 

43.0    OJ 

34.5 

66.85  +.00 

68.3-9.7 

33.59  +.14 

1.7  -0.1 

97.63+ JO 

19.7  4tJ 

35.97 +.17 

43.4  46J 
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APPABBNT  PLACES  FOB  THE  UPPEB  TBAHBIT  AT  WASHINQTOK. 

H«aii 
Solar 
D»to. 

a  Canis  Minoris. 
(Proeyan.) 

fi  Geminoram. 
(PoUux,) 

^  Geminoram. 

3UrHBHajori8(H.} 

Bight 
Aaoenaioii. 

Nora. 

Bii^t 
Aaoanaiom. 

DeoUnatton 
North, 

Bight 
AaoSakm. 

DeoUnattoD 
Nora, 

A^SSL. 

Nora. 

* 

h     m 
7  33 

+  6  30 

h     m 
7  38 

+28   17 

h     m 
7  46 

+27    2 

h     m 
8     1 

+68  47 

(Deo.30.5) 

29^  +.16 

29.6  -1.3 

• 
31.68 +.19 

32J  40.1 

42.49  +.90 

64J     0.0 

47.06  +.43 

5l''2  +9.0 

Jan.   9.5 

29.97    .11 

28.4     1.1 

31.85    .14 

32.3    0.3 

42.66     .15 

64.2  40.9 

47.44     .81 

53.5    9.4 

19.5 

30.05    .00 

27.4     1.0 

31.96    .06 

32.7    0.5 

42.78    .00 

64.5    0.4 

47.69     .19 

56.0    9.6 

29.5 

30.09  +.01 

26.5    0.8 

32.01  +.68 

33.3    0.6 

42.85  +.04 

64.9    0.5 

47.81  +.06 

58.7     9.7 

Feb.   8.4 

30.08  -.04 

25.8    0.6 

32.01  -.03 

33.9    6.7 

42.85  -.09 

65.5    0.6 

47.80  -.07 

61.3    S.6 

18.4 

30.02  -.08 

25.3  H>.4 

31.96 -.08 

34.6  +0.7 

42.81  -.07 

66.2  40.7 

47.67  -.19 

63.9  +9.5 

28.4 

29.92    .11 

25.0    0.9 

31.66     .19 

35.4    0.7 

42.72    .11 

66.9    0.7 

47.42    .30 

66.3    9.9 

Mar.  10.3 

29.79    .14 

24.8  -0.1 

31.71     .15 

36.1     0.7 

42.59    .15 

67.6    0.7 

47.08     .38 

68.4     1.9 

20.3 

29.64     .16 

24.8    0.0 

31.55    .17 

36.7    0.6 

42.43     .17 

68.2    0.6 

46.66     .45 

70.8     1.5 

30.3 

29.47    .17 

24.9 +OJi 

31.37    .19 

37.3    0.5 

42.25    .16 

68.8    0.5 

46.18    .49 

71.5    1.1 

Apr.   9.3 

29.30  -.17 

25.1  +0.8 

31.18 -.19 

37.8  +0.4 

42.07  -.18 

69.3  +0.4 

45.68  -.50 

72.3  +0.6 

19.2 

29.14     .16 

25.5    0.4 

30.99    .18 

38.1     0.3 

41.88    .17 

69.7    0.8 

45.18    .49 

72,6  +0.1 

29.2 

28.99    .14 

25.9    0.5 

30.82    .16 

38.3  ^A 

41.72    .15 

70.0    0.9 

44.69    .47 

72.5  -0.4 

May   9.2 

28.86    .11 

26.4    0.6 

30.68    .13 

38.3    0.0 

41.57    .13 

70.1  40.1 

44.25    .49 

71.9    0.8 

19.2 

28.76    .06 

27.0    0.7 

30.56    .10 

38.3  -0.1 

41.46    .10 

70.1     0.0 

43.86    .35 

70.8     1.3 

29.1 

28.69  -.06 

27.7  +0.7 

30.49  -.06 

38.1  -0.9 

41.38  -.06 

70.0  -0.1 

43.54  -.98 

69.4  -1.6 

Juue  8.1 

28.66  -.08 

28.5    0.8 

30.45  -.09 

37.9    0.3 

41.34  -.09 

69.8    0.9 

43.30     .19 

67.5     B.0 

18.1 

28.66  +.09 

29.3    0.8 

30.45  +.09 

37.6    0.4 

41.33 +.01 

69.6    0.3 

43.16  -.10 

66.4     9.9 

28.0 

28.69    .06 

30.1     0.9 

30.49    .06 

37.2    0.4 

41.36     .05 

69.3    0.3 

43.11     .00 

63.1     9.4 

July  8.0 

28.76    .09 

31.0    0.0 

30.57    .10 

36.7    0.5 

41.43     .09 

68.9    0.4 

43.15  +.09 

60.6    9.6 

18.0 

28.86  +.19 

31.9+0.8 

30.68  +.13 

36.3  -0.5 

41.54  +.13 

68.5  -0.4 

43.29  +.18 

57.9  -9.6 

28.0 

29.00     .15 

32.7     0.8 

30.83    .17 

35.8    0.5 

41.69     .16 

68.0    0.5 

43.52    .98 

55.3     9.6 

Aug.  6.9 

29.16    .17 

33.4     0.7 

31.02    .90 

35.2    0.6 

41.86     .10 

67.5    0.5 

43.84     .36 

52.7     9.6 

16.9 

29.34     .90 

34.0    0.5 

31.23     .99 

34.6    0.6 

42.06     .99 

67.0    0.6 

44.25    .44 

50.1     9.5 

26.9 

29.55    .99 

34.4     0.4 

31.47     .95 

34.0    0.7 

42.29     .94 

66.3    0.7 

44.73    .51 

47.7     9.4 

Sept.  5.9 

29.79  +.94 

34.7  +0.9 

31.73 +.98 

33.3  -0.7 

42.55  +.97 

65.7  -0.7 

45.27  +.58 

45.4  H2.9 

15.8 

30.04     .96 

34.7  -0.1 

32.02    .30 

32.6    0.7 

42.83     .99 

64.9    0.8 

45.89     .64 

43.3     1.9 

26.8 

30.31     .98 

34.5    0.3 

32.32    .31 

31.8    0.8 

43.13     .31 

64.1     0.8 

46.55     .60 

41.5     1.6 

Oct.    5.8 

30.59    .99 

34.1     0.6 

32.64     .83 

31.0     0.8 

43.44     .39 

63.3    0.9 

47.26     .78 

40.0     1.3 

15.7 

30.89    .30 

33.4    0.8 

32.98    .34 

30.2    0.8 

43.77     .34 

62.4     0.9 

48.00     .76 

38.9     1.0 

25.7 

31.19 +.30 

32.5  -1.0 

33.32  +.35 

29.4  -0.8 

44.11  +.34 

61.5-0.9 

48.77  +.77 

38.1  -0.6 

Nov.   4.7 

31.49    .30 

31.3    1.9 

33.67     .35 

28.7    0.7 

44.46     .35 

60.7    0.8 

49.55     .77 

37.7  -0.1 

14.7 

31.80     .30 

30.0     1.3 

34.02     .34 

28.0    0.6 

44.81     .34 

59.9     0.7 

50.32    .76 

37.8  +o.a 

24.6 

32.09    .98 

28.7    1.4 

34.35     .39 

27.4    0.5 

45.14     .39 

59.2    0.6 

51.06     .79 

38.3    0.7 

Deo.  4.6 

32.36    .96 

27.2    IJ 

34.66     .30 

27.0    0.4 

45.46     .30 

58.6    0.5 

51.77     .67 

39.3     IJk 

14.6 

32.60  +.93 

25.7  -1.4 

34.95  +.97 

26.7  -0.9 

45.75  +.97 

58.2-0.3 

52.40  +.50 

40.7  +1.6 

24.6 

32.81     .19 

24.3    1.3 

35.19     .99 

26.6    0.0 

46.00    .93 

58.0 -oa 

52.95    M 

42.5    9.0 

34.5 

32.98  +.14 

23.0  -1.9 

35.40  +.18 

26.7  40.9 

46.21  +.18 

58.0  40.1 

53.40  +.39 

44.7  +9.4 
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AFPABEHT  PLACSS  FOB  THB  UFPEB  TBAH8IT  AT  WASHINGTON. 

» 

15Afg6.(p) 

f  Caneri. 

tHjdnt. 

iUmi] 

MojorU. 

iJSSL. 

Hifillmtlon 

Bight 

D^j^jj^ 

▲aecnakm. 

"isr- 

Bicbt 

J>tUa»tion 

b     m 
8    2 

-28  68 

h     m 

8  26 

+20  48 

h     m 
8  40 

O           0 

+  6  49 

b     m 
8  51 

+AS  28 

(D90.90S) 

49.66  -I-.17 

63^5 -9.8 

17!56  +JB 

59^4 -OJ 

54.04 +J9 

30'.'3  -1.4 

36.54  +.83 

28'.  6  +0.8 

Jao.    9^ 

49.80    .19 

66.3    9.7 

17.77    .18 

59.0    OJ 

54.24     .18 

28.9    IJ 

36.84     J7 

29.6    1.1 

19.5 

49.90    .07 

69.0    9.0 

17.99    .18 

58.7  -0.1 

54.40     .18 

27.8    IJ 

37.07     .90 

30.9    1.4 

99.5 

49.94  +.01 

71.5    9.4 

18.02    .07 

58.7  +0.1 

54.50     .08 

26.9    8J 

37.24     .13 

32.5    IJ 

F«b.  a5 

49.93  -.04 

73.8    9.9 

18.07  +.09 

58.9    OJ 

54.56  +.08 

26.1     OJ 

37.33  +.08 

34.2    IJ 

ia4 

49.87  -.08 

75.9  -1.0 

18.07  -.08 

50.9  +0.4 

54.56  -.09 

25.6  -0.4 

37.36  -.08 

36.1  +1J 

98.4 

49.76    .19 

77.6    lA 

18.01     .07 

59.7    OJ 

54.52     .00 

25.3 -OJ 

37.30     .08 

37.9    IJ 

Mar.  10.4 

49.69    .15 

78.9    1.9 

17.99    .11 

60.9    0.8 

54.44     .10 

25.2    OJ 

37.19    .14 

39.8    1.8 

90.4 

49.45    .18 

79.9    0.8 

17.79    .14 

60.8    OJ 

54.33    .19 

25.9  +0.1 

37.03    .18 

41.5    IJ 

90^ 

49.97    .10 

80.5    0.4 

17.64     .10 

61.4    OJ 

54.19    .14 

25.4    OJ 

36.82    JO 

43.0    1.4 

Apr.   9.3 

49.07  -.19 

80.8  -0.1 

17.48  -.10 

62.0  +0.8 

54.04  -.16 

25.7+0  J 

36.69 -J4 

44.2  +1.1 

19.3 

4a88    .19 

80.7+0.8 

17.31     .10 

69.5    OJ 

53.89    .16 

26.1    0.4 

36.35    J4 

45.1     OJ 

99.3 

46.69    .18 

80.3    0.0 

17.15    .15 

63.0    0.4 

53.74     .14 

26.5    OJ 

36.11     J4 

45.7    0.4 

Uaj   M 

48.53    .18 

79.5    1.0 

17.01     .13 

63.3    OJ 

53.60    .18 

97.1    OJ 

35.88    JO 

45.9  +0.1 

19.9 

48.38    .18 

78.4    1.8 

16.88    .11 

63.7    OJ 

53.48    .11 

27.6    OJ 

35.67    ao 

45.8-0  J 

99.9 

48.96  -.10 

77.0  +1.8 

16.78  -.08 

63.9 +0J 

53.38 -JO 

28.3 +0J 

35.60  -.10 

45.4  -OJ 

Joi^  ai 

4a]8    M 

75.3    1.8 

16.71     .08 

64.0    0.1 

53.30    .00 

9a9    0.7 

35.36    .19 

44.6    0.0 

l&l 

48.19  -.04 

73.4    9.0 

16.68  -.00 

64.1  +0.1 

53.26  -.03 

29.6    0.7 

35.26    .08 

43.5    IJ 

98.1 

48.10    .00 

71.3    9.1 

16.68  +.01 

64.1     OJ 

53.24     .00 

30.2    0.7 

35.20 -J3 

49.3    1.4 

JiUj   8.1 

4aU  +.08 

69.1    9.9 

16.71     .04 

64.1  -0.1 

53.25 +J3 

30.9    0^ 

35.19  +J8 

40.8    IJ 

lao 

48.16 +.W 

66.8+9.8 

16.77  +.08 

63.9-0  J 

53.29  +.08 

31.5  +0J 

35.23 +.08 

39.1  -1 J 

98.0 

48.95    .10 

64.6    9.9 

16.87    .11 

63.7    OJ 

53.37    .00 

32.1     OJ 

35.32    .11 

37.2    IJ 

Ang.  7.0 

48.36    .18 

69.4    9.1 

16.99    .14 

63.4    0.4 

53.47    .11 

32.6    0.4 

35.45    .15 

35.3    9J 

17.0 

48.51     .10 

60.4     1.0 

17.15    .17 

63.0    0.5 

53.59    .14 

32.9    OJ 

35.62    .10 

33.3    9.0 

96.9 

48.69    .19 

58.6    1.0 

17.33     .90 

62.5    OJ 

53.75    .17 

33.1  +0.1 

35.83    J3 

31.2    9.1 

BtpC  5.9 

48.90  +.» 

57.1  +1.8 

17.54  +.98 

61.9  -0.7 

53.93  +.10 

33.2  -0.1 

.36.09  +  J7 

29.2  -9.1 

15.9 

49.14    J5 

56.0    0.0 

17.78    M 

61.1     OJ 

54.14    J9 

33.0    OJ 

36.38    Jl 

27.1     9.0 

95.8 

49.40    .97 

55.4  •H».4 

18.04     ST 

60.9    OJ 

54.37    J5 

32.6    OJ 

36.71     J5 

25.1     IJ 

Oot.    5.8 

49.68    .90 

55.9    0.0 

18.39    .90 

50.3    IJ 

54.63    J7 

31.9    OJ 

37.08    JO 

23.3    1.8 

15.8 

49.98    .81 

55JS-0.8 

18.63    .81 

58.9    1.1 

54.91     JO 

31.0    IJ 

37.48    .41 

21.5    1.7, 

95^ 

60.99  +  Jl 

56.3  -1.0 

18.95  +.83 

57.0  -1 J 

55.21  +J0 

99.9  -1 J 

37.90 +.43 

90.0  -1.4 

Not.  4.7 

50.61     .88 

57JS    1.8 

19.98     .84 

55.8    IJ 

55.52    .31 

98.6    1.4 

38.34     .48 

18.6    IJ 

14.7 

60.09    .81 

59.3    1.0 

19.69    .84 

54.5    IJ 

55.84     JO 

97.9    IJ 

38.80     .48 

17.6    OJ 

«.7 

51.93    M 

61.3    9.9 

19.96    J3 

53.3    1.1 

56.16    Jl 

95.6    IJ 

39.26    .45 

16.9    OJ 

I>M.   4.7 

51.51     .97 

63.8    9.8 

90.98    .81 

59.3    IJ 

56.47    JO 

24.0    IJ 

39.70    .44 

16.5  -OJ 

14.6 

51.77  +.M 

66.4-9.7 

90.58+ JO 

51.3  -OJ 

56.76  +  J8 

22.3  -1 J 

40.13  +.41 

16.5  +0J 

94.6 

51.99    M 

69.1     9.8 

90.86    JO 

50.5    0.7 

57.02    .95 

20.8    IJ 

40.52     J8 

16.8    OJ 

34.6 

69.17  +.18 

71.9-9.8 

91.10  +J1 

40.9  -0  J 

57.25  +  Jl 

19.3  -1 J 

40.86  +J1 

17.6  +0J 

330 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a*  Una 

Majoria. 

«C«nori. 

t  ArgOa. 

lDraeoiua(H.) 

Hmh 
Sobur 
Date. 

Rlfi^t 
AMraidon. 

North, 

Bight 
Aaewakm. 

North. 

Bli^t 

aJSSL. 

JTorO. 

h     m 

9    0 

+67*34 

h     m 

9     1 

+n   6' 

h     m 
9  14 

-68  48 

li     in 
9  21 

+81*  48 

(Deo.30.6) 

37.93  +.53 

54'.'l  +1.6 

8 

44.20  +JM 

50^2  -1.9 

a 
8.82 +.30 

2L2  -8.4 

15.77+1.36 

46^2  +1.9 

Jan.    9.6 

38.41     .43 

55.9    9.0 

44.42    M 

49.0     1.0 

9.09    .83 

24.7    8.6 

17.02  1.18 

48.4     8.3 

19.6 

38.79    .38 

58.1     9.3 

44.60    .15 

48.0    0.8 

9.28    .15 

28.4     3.7 

18.01     .85 

50.9    9.7 

99.5 

39.06    .00 

60.6    9.5 

44.73     .10 

47.3    0.6 

9.39  +.06 

32.2    3.7 

18.72     .55 

53.8    8.0 

Feb.    8.5 

39.20  +.06 

63.2    9.7 

44.81  +.05 

46.8    0.4 

9.41  -.08 

35.9    3.6 

19.1 14- .84 

66,8    3.1 

18.5 

39.22  -.04 

65.9  +9.7 

44.83     .00 

46.5  -6.9 

9.35  -.10 

39.4  -3.4 

19.20-  .67 

59.9  +3.1 

28.4 

39.13    .15 

68.5    9.6 

44.82  -.04 

46.4    0.0 

9.22    .17 

42.7    3.8 

16.98    .37 

63.0    3.0 

Mar.  10.4 

38.92    .95 

71.0    9.4 

44.75    .06 

46.5  +0.9 

9.02    .93 

45.7    8.8 

18.47     .64 

65.9    8.8 

20.4 

38.63    .33 

73.3    9.1 

44.66    .11 

46.8    0.3 

8.76    M 

48.4    9.4 

17.70     .87 

68.5    9.4 

30.4 

38.26    .40 

75.2    1.7 

44.53     .13 

47.1     0.4 

6.46    .39 

50.6    8.0 

16.72  1.66 

70.6    8.6 

Apr.  9.3 

37.83  -.44 

76.7  +1.3 

44.39  -.14 

47.5  +6.5 

8.12  -.36 

52.4  -1.5 

15.57-1.81 

72.6  +1.5 

19.3 

37.38    .40 

77.8    0.8 

44.25    .15 

48.0     0.5 

7.76     .37 

53.7    1.0 

14.31   1.90 

73.7     1.0 

29.3 

36.92    .45 

78.3  +0.3 

44.10     .14 

48.5     0.5 

7.39     .37 

54.5-0.5 

12.96  1.33 

74.5  +0.5 

May   9.3 

36.48    .43 

78.4  -0.9 

43.96     .18 

49.1     0.5 

7.01     .37 

54.8    0.0 

11.65  1.31 

74.6  -0.1 

19.2 

36.06    .40 

78.0    0.6 

43.83    .19 

49.6    0.5 

6.65    .35 

54.5+0.5 

10.36  1.85 

74.2    6.7 

29.2 

35.68  -.34 

77.2  -1.1 

43.72  -.09 

50.1  +6.5 

6.31  -.33 

53.8  +1.0 

9.16-1.14 

73.2  -1.9 

June  8.2 

35.37    .98 

75.9    1.5 

43.64     .07 

50.7    0.6 

5.99    .30 

52.5    1.6 

6.09  1.60 

71.7     1.7 

18.1 

35.12    .81 

74.2    1.9 

43.58    .04 

51.2    0.5 

5.71     .96 

50.8    1.0 

7.17     .88 

69.8    9.1 

28.1 

34.95    .13 

72.2    9.1 

43.55  -.09 

51.6    0.4 

5.47     .89 

48.8    8.3 

6.44     .63 

67.4    9.6 

July  8.1 

34.86  -.05 

69.9    9.4 

43.55  +.01 

52.0    0.4 

6.28    .17 

46.3    8.6 

5.92     .48 

64.6    8.8 

18.1 

34.85  +.03 

67.3  -9.6 

43.58  +.04 

52.4  +6.3 

5.14  -.11 

43.6  +9.8 

5.61-  .10 

61.8-3.1 

28.0 

34.92    .11 

64.6    9.8 

43.63     .07 

52.7    0.9 

5.06  -.05 

40.6    3.0 

5.53+ .08 

58.6    3.8 

Aug.  7.0 

35.08    .90 

61.8    9.8 

43.72    .10 

52.8  +0.1 

5.04  +-.01 

37.6    3.1 

5.68     M 

65.3    8.3 

17.0 

35.32    .88 

58.9    9.0 

43.83     .13 

52.9    0.0 

5.09    .08 

34.5    3.0 

6.05    .40 

51.9    8.4 

27.0 

35.63    .35 

56.1     9.8 

43.97    .15 

52.8  -0.9 

5.20     .15 

31.5    8.9 

6.66    .71 

48.6    3.3 

Sept.  5.9 

36.03  +.43 

53.3  -9.7 

.44.13  +.18 

52.5  -0.4 

5.39  +.81 

28.7  ^A 

7.47+  .98 

45.3-3.1 

15.9 

36.49     .50 

50.6     9.6 

44.33    .91 

52.1     0.6 

5.63    .88 

26.3    8.3 

8.50  1.13 

42.2    3.0 

25.9 

37.02    .56 

48.1     9.4 

44.55    .94 

51.4    0.8 

5.95     .34 

24.2    1.8 

9.71   1.30 

39.3    9.8 

Oct.    5.8 

37.61     .08 

45.8    9.1 

44.80     .96 

50.6     1.0 

6.32    .30 

22.6    1.3 

11.09  1.46 

36.6    %A 

15.8 

38.25     .66 

43.8    1.8 

45.07     .98 

49.5    1.9 

6.73     .44 

21.6    0.7 

12.63  1.66 

34.3    9.1 

25.8 

38.94  +.70 

42.1  -1.5 

45.37  +.30 

48.2  -1.3 

7.19  +.47 

21.2  +0.1 

14.29+1.71 

32.6  -1.7 

Nov.   4.8 

39.66    .73 

40.8    1.1 

45.68     .39 

46.8    1.5 

7.67     .49 

21.4  -6.6 

16.05  1.78 

31.0     1.9 

14.7 

40.39     .74 

40.0    0.6 

46.01     .83 

45.3     1.6 

8.16     .40 

22.4    1.8 

17.86  1.88 

30.1     0.6 

24.7 

41.13     .73 

39.6  -0.1 

46.34     .33 

43.7    1.6 

8.65    .48 

23.9    1.8 

19.68  1.81 

29.7  H>.l 

Deo.    4.7 

41.85     .70 

39.7  +0.4 

46.66    .39 

42.1     1.6 

9.12    .45 

26.0    8.4 

21.48  1.75 

29.9  +0.5 

14.7 

42.54  +.65 

40.3  +0.8 

46.97  +.30 

40.6  -1.5 

9.55  +.41 

28.7-0.9 

23.19+1.64 

30.7  +1.0 

24.6 

43.16     .59 

41.4     1.3 

47.25     .97 

39.1     1.4 

9.93    .35 

31.7    3.8 

24.77  1.49 

32.0     \A 

34.6 

43.71  +.51 

42.9  +1.8 

47.50  +.98 

37.8  -1.9 

10,25  +.88 

35.2-3.6 

26.16+1.86 

33.8+9.1 
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APPAEENT  PLACES  FOB  THE  UPPER  TRAN8IT  AT  WASHOrGTON. 

Mean 
Solar 
Date. 

o  Hydra. 

dVtm 

Maoris. 

$Vtm 

Ifajoria. 

tUoBia. 

Bigt 

BomOu 

Biclil 

DebUiiatloD 
JTortft. 

Aaocoakm. 

I>6eliiialioii 
JTorCft. 

Bight 

OaeUnatlon 
Jfora. 

h     m 

9  22 

-  8  10 

b     m 

9  24 

+70  18 

h     m 
9  25 

+52  id 

b     m 

9  89 

+24  16 

(DM.aO.6) 

ai9  4.i4 

37.5-9.9 

4o!o7+.64 

52!b  +1.4 

95.86 +.86 

4a3  +6.7 

32!90+J9 

6l'.'3  -9.8 

Jan.   0.6 

a34  .» 

39.7    9.1 

40.66    M 

63.7    1.9 

96.91     J8 

49.9    1.1 

33.17    .96 

60.6    6.6 

19.6 

8.59    .16 

41.8    9.0 

41.14     .41 

55.8    9.8 

96.50    JB 

60.4    1.4 

33.40    .96 

60.3-9.9 

».5 

8.66    .11 

43.7    1.8 

41.49     .99 

58.2    9.6 

96.73    .19 

52.0    1.7 

83.58    .16 

60.2+9.1 

F«b.  &6 

8.75    .06 

45.4     1.6 

41.71     .16 

60.9    9.7 

96.87    .11 

53.9    1.9 

33.71     .19 

60.4    9.8 

18^ 

a78  +.61 

46.9  -1.4 

41.80 +.09 

63.7+9.8 

26.94  +.08 

55.9+9.1 

33.78  ^M 

60.9+6.6 

^4 

8.77  -.09 

48.1     1.1 

41.74  -.19 

66.5    9.7 

96.93 -.64 

5ai     9.1 

33.80    .60 

61.6    6.7 

Mar.  10.4 

a79    .67 

49.1     6.6 

41.67     .93 

69.9    9.6 

26.85    .U 

60.1    9.1 

33.77 -J6 

62.4    6.9 

20.4 

8.64    .10 

49.8    6.6 

41.98    .88 

71.7    9.8 

26.71     .16 

62.1    1.9 

33.70    .69 

63.3    6.9 

30.4 

8.59    .19 

50.3    6.8 

40.90     .41 

73.9    9.6 

26.52    .91 

64.0    1.7 

33.60    .19 

64.3    6.9 

Apr.  9.3 

a39  -.14 

50.6  -«.l 

40.46  -.47 

76.7  +1,6 

26.30  -J4 

65.5  +1.4 

33.47  -.14 

65.2+9.9 

19.3 

6.95    .14 

60.6  +6.1 

39.96    .61 

77.0    1.1 

26.05    J6 

66.8    1.1 

33.33    .15 

66.1     6.9 

99.3 

6.10    .14 

60.3    6.8 

39.44    M 

77.9    6.6 

25.79    M 

67.7    6.7 

33.18    .16 

66.9    6.7 

Uaj   9.3 

7.96    .14 

49.9    6.6 

38.99    .61 

78.9  +0.1 

95.53    J6 

68.2+0.3 

33.03    .14 

67.6    6.6 

19.9 

7.83    .13 

49.3    6.7 

38.49    .46 

78.0  -9.4 

25.29    Ja 

68.3    6.6 

39.89    .18 

68.9    6.5 

99.2 

7.71 -.11 

48.5  M.9 

37.96  -.48 

77.4  H).9 

96.07 -.90 

68.1  -6.4 

32.76  -.19 

6a6+6J 

Jima  8.9 

7.61     .00 

47.6    1.0 

37.56    .87 

76.9    1.4 

24.89    .17 

67.6    6.8 

32.66    .16 

68.8  +9.9 

lai 

7.53    .07 

46.6    1.1 

37.99    .80 

74.7     1.8 

24.74     .18 

66.6    1.1 

32.67    .07 

6a9    9.6 

98.1 

7.48    .04 

45.4     1.9 

36.96    M 

72.7    9.1 

94.63    .66 

65.2    1.4 

32.61     M 

68.9-9.1 

Julj  8.1 

7.45  -.01 

44.1     IJ 

36.78    .18 

70.4    9.4 

24.67  -.64 

63.6    1.7 

32.48 -J9 

6a6    0.8 

18.1 

7.44  +.01 

49.9  +1.8 

36.69 -.04 

67.8  -9.7 

24.56  +.61 

61.8  -1.9 

32.47  +.91 

68.3-9.4 

98.0 

7.47     .04 

41.6     1.9 

36.70  +.06 

65.0    9.9 

24.58    .06 

59.8    9.1 

32.60    .64 

67.8    0.6 

Aog.  7.0 

7.59    .07 

40.4     1.9 

36.80    .14 

62.1     8.6 

24.66    .10 

57.6    9J 

32.65    Jfn 

67.1     0.7 

17.0 

7.60     .06 

39.3    1.1 

36.98    .93 

59.0    8.1 

24.79    .15 

55.3    94 

32.63    .16 

66.3    0.9 

97.0 

7.71     .IS 

38.3    0.9 

37.96    .83 

56.0    8.1 

24.96    .90 

52.9    9.4 

32.74    .13 

65.3     1.1 

8«|>t.  6.9 

7.84  +.16 

37.6  -^0.6 

37.63  +.41 

52.9  -3.0 

25.18  +.94 

50.4  -9.4 

32.89  +.16 

64.2  -iJi 

15.9 

8.01     .16 

37.1  +0.3 

38.09    .49 

50.0    9.0 

25.45    J9 

48.0    9.4 

33.06    .19 

62.9    1.8 

95.9 

8.91     .61 

3C.9    0.0 

38.62     .67 

47.2    9.7 

25.76    .83 

45.6    9.4 

33.97    .99 

61.5    1.5 

Oet.    5.8 

8.44     M 

37.0  H>.8 

39.99    .64 

44.6    9.5 

26.11     .87 

43.3    9J 

33.51     .95 

59.9    1.6 

15.8 

a69    Jr7 

37.6    0.7 

39.90    .71 

42.2    9.9 

26.50    .41 

41.1     9.1 

33.78    .96 

58.3    1.7 

95.8 

8.98 +.90 

38.4  -1.0 

40.63  +.76 

40.2  -1 J 

26.93  +.44 

39.1  -1.9 

34.07 +.81 

56.6  -1.7 

Kor.  4.8 

9.98   .n 

39.6    1.4 

41.41     .79 

38.6    1.4 

27.38    .47 

37.4    1.6 

34.40     .83 

64.9    1.7 

14.7 

9.69    .» 

41.1     1.7 

49.99    .89 

37.5    0.9 

27.86    .46 

35.9    1.3 

34.74     .36 

53.2    1.7 

94.7 

9.91    M 

49.9    1.9 

43.05    .89 

36.8  -0.4 

28.35     .46 

34.8    6.9 

35.09    .36 

51.6    1.6 

Dm.  4.7 

10.93    M 

44.9    9.1 

43.86    .60 

36.6+0.1 

2a83    .46 

34.1     6.5 

35.45    .36 

50.0    1.4 

14.7 

10.53 +J6 

47.1  -9J 

44.65  +.76 

37.0  +0.6 

29.31  +.46 

33.9  -9.1 

36.79 +.84 

48.7  -1.9 

94.6 

10.89    St 

49.3    9J 

46.38    .60 

37.9    1.9 

29.75    .41 

34.0  +9.4 

36.19    .89 

47.5    1.9 

34.6 

1I.07+J6 

51.6-9.9 

46.03  +.66 

39.3  +1.6 

30.15  +.87 

34.6  +0.6 

36.49  +jeB 

46.7  -9.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHmOTON. 

Mean 
Solar 
Date, 

fi  Leonig. 

a  Leonii. 

(lUgulMS.) 

aSUrMsMajorii. 

7>  Leonio. 

Blsht 

DeolinatloD 
North, 

Bight 
Aioenalon. 

Deolinatioii 
North. 

A§i^y^^\^j%- 

North, 

Blffat 
Aacenaion. 

DecUnatioB 
North. 

h     m 
9  46 

+26  31 

h     m 

10    2 

+  12  80 

b     m 

10    9 

+65  89 

h     m 
10  13 

+20  23 

(Deo.30.6) 

26.87 -(..ao 

40.8  H>.7 

97.44  +.99 

32.5  -1.5 

58.11  +.50 

29 .8  +0.8 

50.89 +.30 

66J6  -1.2 

Jan.    9.6 

27.15     M 

40.2     0.4 

27.71     .95 

31.2    iJi 

58.67    .53 

30.8    1.8 

51.18     .97 

65.5    0.9 

19.6 

27.39    M 

40.0  -0.1 

27.95     .91 

30.1     1.0 

59.16     .44 

32.3    1.7 

51.43    .93 

64.6    0.6 

29.6 

27.58    .16 

40.0  +0.9 

28.14     .16 

29.2    0.7 

59.56     .34 

34.3    9.1 

51.64     .18 

64.4-0.3 

Feb.    8.5 

27.72    .11 

40.4     0.5 

28.28    .11 

28.6    0.4 

59.85    .94 

36.5    9.4 

51.80    .13 

64.2    0.0 

18.5 

27.80  +.05 

40.9  46.7 

28.37  +.06 

28.3  -0.9 

60.03  +.13 

39.1+9.6 

51.91  +.06 

64.4+0.3 

88.5 

27.83    .00 

41.7     0.0 

28.41  +.09 

28.3    0.0 

60.10  +.09 

41.8    9.7 

51.97  +.03 

64.8    0.5 

Mar.  10.5 

27.80  -.04 

42.7     1.0 

28.40  -.09 

28.4  +0.9 

60.07  -.08 

44.5    9.7 

51.97 -.01 

65.4    0.7 

20.4 

27.74    .08 

43.7     l.l 

28.36    .06 

28.7    0.4 

59.93    .18 

47.2    9.6 

51.94     .06 

66.1     0.8 

30.4 

27.64     .11 

44.8    1.1 

28.28    .00 

29.2    0.5 

59.71     M 

49.6    9.3 

51.87     .08 

67.0    0.9 

Apr.    9.4 

27.51  -.14 

45.9  +1.0 

28.17  -.11 

29.8  +0.6 

59.42  -.31 

51.8  +9.0 

51.77 -.11 

67.9  +0.9 

19.3 

27.37    .15 

46.8    0.9 

28.05    .19 

30.4    0.6 

59.07    .35 

53.6    1.6 

51.65    .19 

68.8    0.9 

29.3 

27.22    .16 

47.7    0.8 

27.92    .13 

31.1     0.7 

58.69     .30 

55.0    1.1 

51.52    .13 

69.7    0.8 

May    9.3 

27.06    .15 

48.4    0.7 

27.79     .13 

31.7    0.6 

58.29     .40 

65.9    0.7 

51.39    .13 

70.6    0.7 

19.3 

26.92    .14 

49.0    0.5 

27.66    .19 

32.4    0.6 

57.89    .30 

56.4  +«.9 

51.26    .13 

71.2    0.6 

29.2 

26.79  -.19 

49.4  +0.8 

27.55  -.11 

33.0  +0.6 

67.61  -.37 

56.3  -0.3 

51.13  -.19 

71.8  +0.5 

June  8.2 

26.67    .10 

49.6  +0.1 

27.44     .10 

33.5    0.5 

57.15    .34 

55.8    0.8 

51.02    .10 

72.2    0.4 

18.2 

26.58    .06 

49.7    0.0 

27.36    .08 

34.0    0.4 

56.83     M 

54.8    1.9 

50.92    .09 

72.5    0.9 

28.2 

26.52    .05 

49.6  -0.9 

27.29    .06 

34.4    0.4 

56.56     .94 

53.3     1.6 

50.85    .07 

72.7  +0.1 

July  8.1 

26.48  -.03 

49.2    0.4 

27.24     .03 

34.7    0.3 

56.35    .18 

51.5    9.0 

50.79    .04 

78.7  -0.1 

18.1 

26.47     .00 

48.8  -0.6 

27.21  -.01 

34.9+0.9 

56.20  -.19 

49.3-9.3 

50.76  -.08 

72.6-0.9 

28.1 

26.48  +.03 

48.1     0.7 

27.22  +.01 

35.0    0.0 

56.11  -.05 

46.8    M 

50.75    .00 

72.3    0.4 

Aug.  7.0 

26.53     .06 

47.3    0.0 

27.24     .03 

35.0  -0.1 

56.09  +.09 

44.1     9.8 

50.77  +.03 

71.8    0.6 

17.0 

26.60     .00 

46.3    1.0 

27.29    .07 

34.9    0.9 

56.15    .00 

41.2     3.0 

50.81     .06 

71.1     0.7 

27.0 

26.71     .19 

45.2    1.9 

27.37     .09 

34.5    0.4 

56.27     .16 

38.1     3.1 

50.88    .00 

70.3    0.9 

Sept.  6.0 

26.85  +.15 

43.9  -1.3 

27.48  +.19 

34.0  -0.6 

56.47  +.93 

35.0  -3.1 

50.99  +.19 

69.3  -1.1 

15.9 

27.02    .10 

42.5    1.5 

27.62    .16 

33.3     0.8 

56.74     .31 

31.8    3.1 

51.12    .16 

68.1     1.3 

25.9 

27.22    .» 

41.0    1.6 

27.79     .19 

32.4     1.0 

57.08    .38 

28.7    3.1 

51.29    .10 

66.8    1.4 

Oct.    5.9 

27.46    .95 

39.3    1.7 

28.00     .99 

31.3     1.9 

57.49    .45 

25.7    9.0 

51.49    .99 

65.2     1.6 

15.9 

27.72    .26 

37.6    1.8 

28.23     .95 

30.0    1.4 

57.98    .51 

22.9    9.7 

51.73    JS5 

63.5     1.7 

25.8 

28.02  +.31 

85.8  -1.8 

28.50  +.97 

28.5  -1.6 

58.52  +.67 

20.3  -9.4 

52.00 +.98 

61.7  -1.8 

No?.  4.8 

28.35    .33 

34.0    1.8 

28.79     .30 

26.8    1.7 

59.12    .69 

18.0    9.1 

52.30     .31 

59.9     1.0 

14.8 

28.69    .35 

32.2    1.7 

29.11      .39 

25.0    1.8 

59.76    .65 

16.1     1.7 

52.62    .33 

57.9     1.0 

24.7 

29.05    .36 

30.5    1.6 

29.44     .33 

23.2    1.8 

60.43     .68 

14.7     1.9 

52.96     .34 

56.0     1.9 

Dec.    4.7 

29.41     .36 

29.0    1.4 

29.77     .33 

21.3    1.8 

61.11     .68 

13.7     0.7 

53.31     .35 

54.2     1.7 

14.7 

29.76  +.35 

27.7  -1.9 

30.11  +.33 

19.5  -1.7 

61.79  +.67 

13.3  -0.9 

53.66 +.34 

52.5  -1.6 

24.7 

30.10    .39 

26.6    0.9 

30.43    .31 

17.9    1.6 

62.45     .63 

13.4  +0,4 

54.00    .33 

51.0     1.4 

34.6 

30.41  +.99 

25.8  -0.6 

30.72  +JKr 

16.4  -1.4 

63.05  +.57 

14.1  +0.9 

54.32 +.30 

49.8  -1.1 
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AFPABEHT  PIAOBS  VOR  THE  UEFSB  TBAB8IT  AT  WASHINCrTOH. 

9Draeoiiii(H.) 

pL^onis. 

f  Affiit. 

IL80lli8. 

.BIgto 

Worth. 

^£L 

Mbrtk. 

AMwdon. 

PoulliMilin 
Awlft. 

aJS^ 

DeoUiiBtloD 
VorUL 

h     m 
10  25 

+76  16 

b     m 
10  26 

+  9  62 

10  40 

-69     5 

h     m 
10  43 

0      1 
+  11     7 

KI>«».30.6) 

39^-l-.« 

50IV  40.0 

67.73  4J0 

3a8  -1.7 

4a95  4.44 

44 '7  -9J 

95.01  4J1 

56J  -1.7 

Jmi.   9.0 

40.46    .88 

61.9     1.6 

6a09    J7 

37.9    1.4 

46.66    JB 

47.7    8.9 

95.31     J8 

54.6    IJ 

19.6 

41.97    .7S 

63.6    9.0 

6a97    .98 

35.9    IJ 

47.01     Jl 

51.1     8.4 

95.57     J4 

53.9    IJ 

99.6 

41.96    .88 

66.8    9.4 

68.48    .18 

34.8    0.0 

47.99    J4 

54.6    8J 

95.79    JO 

59.9    0.0 

F«l>.   8.6 

49.47    .48 

6a4     8.7 

68.64     .14 

34.0    0.7 

47.49    .18 

58.3    8.7 

95.97     .16 

51.4    OJ 

ia6 

49.80 +.84 

61.9  49.9 

68.75  4.00 

33.5-0.4 

47.61  4J6 

69.0-8.7 

9ai0  4.11 

50.9  -4.4 

98.6 

49.94  4.88 

64.9    8.0 

5a61  4.84 

33.9  -«.l 

47.66  4.01 

65.6    3J 

96.18    .06 

50.7  -4.1 

Mar.  10.6 

49.90  -.18 

67.3    8.0 

6a83     .00 

33.9 -M.! 

47.63  -.08 

69.1      3.4 

96.99  4.08 

50.7  44.1 

90.4 

4^69    .98 

70.9    9.8 

68.81  -.04 

33.4    0.3 

47.53    .13 

79.4    3.1 

96.99  -.08 

51.0    OJ 

30.4 

49.39    .44 

79.9    8.8 

5a76    .07 

33.7    0.4 

47.38     .19 

7a4    9.8 

96.17     .06 

51.4    OJ 

Apr.   9.4 

41.89 -.68 

76.3  48.9 

6a67-UI8 

34.9  40 J» 

47.17  -J3 

7a0-9.4 

96.10  -.08 

51.9  44  J 

19.4 

41.91     M 

77.3     1.8 

6a57     .11 

34.8    0.8 

46.99    Si 

80.9    9.0 

96.01     .10 

59.6    0.7 

99.3 

40.69    .71 

78.9     1.8 

58.45    .19 

35.4    0.8 

46.64     JO 

89.1     1.6 

95.90    .11 

53.3    0.7 

Mmj    9.3 

39.79    .74 

79.9    0.7 

68.33    .19 

36.1     0.7 

46.33    J9 

83.4     1.1 

96.79    .19 

54.0    0.7 

19.3 

39.04    .75 

80.4  40.9 

6a91     .19 

36.7    0.7 

46.00    J8 

84.3    8.6 

95.67    .19 

54.7    0.7 

99.3 

3a99-.7S 

80.3  -«.8 

6a09  -.11 

37.4  40.8 

46.67 -J3 

84.7  -4.1 

96.56  -.11 

56.4  44.7 

Jan*  a9 

37.68    J8 

79.7    0.0 

67.99    .10 

38.0    0.0 

46.34     J9 

84.6  40.4 

96.45    .10 

56.0    0.6 

ia9 

36.93    J8 

78.6    1.4 

67.89    .80 

38.6    OJ 

45.09    Jl 

84.0    OJ 

95.35    .00 

56.6    OJ 

98.9 

36.36    .88 

76.9    1.8 

67.81     .07 

39.1     0.6 

44.79    J8 

89.9    IJ 

95.96    .08 

57.1     0.4 

Jolj  ai 

36.87    .44 

74.9*   9.9 

67.76    M 

39.6    0.4 

44.44     J7 

81.3    1.7 

95.19    J8 

57.4    OJ 

lai 

36.48 -.88 

79.4  ^.8 

67.71  -.09 

89.8  40  J 

44.19 -J8 

79.4  49.1 

95.14  -J4 

57.7  40  J 

9ai 

36.91     .91 

69.7    9.9 

67.69  -.01 

40.1  •M.O 

43.99    .18 

77.1     9.4 

96.11  -J8 

57.9  44.1 

Aag.  7.1 

36.07 -.08 

66.6    8.9 

67.69  4.01 

40.1     0.0 

43.83    .13 

74.6    9.7 

96.09    .88 

57.9  -4.1 

17.0 

36.04-^.01 

63.3    8.8 

57.79    .01 

40.1  -«.l 

43.73  -.87 

71.7    9J 

95.10  4.08 

67.8    OJ 

97.0 

36.14    .17 

60.9    8.4 

67.77    .07 

39.9    OJ 

43.70    .88 

6a9    9.0 

95.  r4     .06 

67.6    0.4 

Bn»i.  ao 

36.38  4- JO 

66.6-8.6 

67.86  4.10 

39.6-4  J 

43.73  4.07 

6a0  49.8 

96.91  4.06 

57.0  -4J 

16.0 

36.74    .48 

63.0    8.6 

67.97    .18 

38.9    0.7 

43.83    .14 

63.3    9.6 

95.31     .11 

56.3    OJ 

96.9 

3a94    M 

49.6    8.8 

5ai9    .10 

3a  1    0.0 

44.01     Jl 

60.7    9.4 

95.44     .15 

55.3    IJ 

Oot.    6.9 

36.86    .88 

46.3    8.9 

SaSO    .98 

37.0    IJ 

44.96    JO 

5a5    9.0 

95.61     .19 

54.9    IJ 

lao 

37.69    .70 

43.9    9.9 

6a69    M 

36.7    1.4 

44M    J5 

66.7    IJ 

95.81     JB 

59.8    IJ 

95.8 

3a44  4>J8 

40.4  -9.8 

68.77  4  JO 

34.9  -1.0 

44.97  4.41 

56.6  41 J 

96.05  4  J5 

61.9  -1.7 

Not.   4.8 

39.38    M 

38.0    9.9 

59.06    M 

39.6    1.7 

46.41     .48 

64.8  •H».4 

96.39    J8 

49.6    IJ 

14.8 

40.40  1.08 

3a0     1.7 

69.36    M 

30.7    IJ 

45.89    JO 

64.7-0  J 

26.69    Jl 

47.6    IJ 

94.7 

41.48  1.08 

34.6    1.9 

69.68    J8 

9a8    IJ 

46.40    Jl 

66.9    OJ 

96.94    J8 

46.6    9.0 

Dm.   4.7 

49.69  Ul 

83.6    0.7 

00.01     M 

9a9    IJ 

46.99    Jl 

6a4    IJ 

97.97    Jl 

43.6    9.0 

14.7 

4a704-lJ8 

33.9-4.1 

00.84  4  J8 

94.9  -1 J 

47.43  4J0 

56.9 -9J 

97.61  4J8 

4141  -1 J 

94.7 

44.77  1.84 

33.6  48.8 

00.07     Jl 

93.1     IJ 

47.91     -47 

60.6    9J 

97JM    J9 

89.7    IJ 

3441 

46.784- .88 

34.3  41.1 

00.97  4  J8 

91.4  -IJ 

48.90  4-.48 

68.S-'8.8 

9a96  4J8 

38.0  -1 J 
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a  OrMB 

Majorii. 

dLeoniik 

dCratorio. 

rUoBii. 

Solar 
Date. 

,  Bight 
Aaoenalon. 

Dedinatton 
Kortk. 

Right 
Aaoenaion. 

Deeliiia*ion 
Korth. 

Right 

Dedlnatlon 
South, 

Bight 

DedhmtiaB 
Morth. 

h     m 
10  56 

+62*20 

h     m 
11      8 

+2f     7 

h     m 
11  13 

-14  id 

h     m 
11  22 

+  8  27 

(Deo.30.7) 

51.99  +.60 

48.3    0.0 

8 

11.76 +.33 

6l''8  -1.8 

47.13  +.39 

38.5  -9.4 

■ 

13.19 +.98 

ed'.7  -9.0 

Jan.  9.7 

58.54    .63 

48.6  40.7 

18.09     .31 

49.8    1.9 

47.43    .99 

34.9    9.4 

13.60    .90 

63.7    1.9 

19.6 

53.05    .47 

49.5    1.1 

18.38    .97 

48.8    0.8 

47.70    J5 

37.3    9.3 

13.78    .90 

61.9    1.7 

99.6 

53.48    .30 

50.9    1.6 

18.63    .93 

48.1    0.5 

47.94    M 

39.6    9.9 

14.08    SQ 

60.4     1.4 

Feb.  8.6 

53.83    .90 

58.7    9.0 

18.85    .10 

47.8  -O.l 

48.13    .17 

41.7    9.1 

14.83    .18 

59.1     IS 

18.5 

54.09  -f  .SI 

54.9  +9.4 

13.01  +.14 

47.9  +0.9 

48.88  +.13 

43.7  -1.0 

14.39  +.14 

58.1  -0.9 

88.6 

54.85    .19 

57.4    9.6 

1.3.18    .00 

48.8    0.5 

48.39    .08 

45.5    1.7 

14.51     .09 

57.3    0.6 

Mar.  10.5 

54.38  +.09 

60.1     9.7 

13.19 +.04 

48.9    0.7 

48.45  +.04 

47.0    1.4 

14.58    .05 

56.8    0.4 

80.6 

54.30  ->.06 

68.8    9.7 

13.81     .00 

49.7    0.0 

48.47    .00 

48.3    IJt 

14.68  +.09 

56.6  -0.1 

30.4 

54.19    .14 

65.4    9.6 

13.19  -.04 

60.7    1.0 

48.45  -.03 

49.3    0.0 

14.61  -.09 

56.6  +0.1 

Apr.  9.4 

54.01  -.91 

67.9  +9.3 

13.13  -.07 

51.8  +1.1 

48.40  -.06 

50.1  -0.6 

14.58  -.05 

56.8+0.3 

19.4 

53.77    .96 

70.1     9.0 

13.06    .00 

58.9    1.1 

48.33    .08 

50.6    0.4 

14.58    .07 

57.1     0.4 

89.3 

53.48    .90 

71.9    1.7 

18.95    .11 

64.0    1.1 

48.84    .10 

50.9  -0  9 

14.44    .00 

57.6    0.5 

May  9.3 

53.16    .33 

73.4     1.9 

18.84    .19 

55.0    1.0 

48.14     .11 

51.0    0.0 

14.35    .10 

58.1     0.6 

19.3 

58.83    .94 

74.4     0.8 

18.78    .19 

56.0    0.0 

48.08    .11 

50.9+0.9 

14.85    .10 

58.7    0.6 

89.3 

58.49 -.33 

75.0  +0.3 

18.60  -.19 

56.8  +0.7 

47.91  -.19 

50.5+0.3 

14.14  -.11 

59.4  +0.7 

June  8.8 

58.16    .39 

75.0  H).9 

18.48    .11 

57.4    0.6 

47.79    .11 

50.0    0.6 

14.03    .10 

60.1     0  7 

18.8 

51.86    .90 

74.6    0.7 

18.37    .10 

57.9    0.4 

47.68    .11 

49.3    0.8 

13.93    .10 

60.7    0.6 

88.8 

51.57    .96 

73.7    1.1 

18.87    .09 

58.8  M.9 

47.57    .10 

48.5    0.9 

13.84    .00 

61.3    0.6 

July  8.8 

51.33    .93 

79.4    1.5 

18.18    .08 

58.3    0.0 

47.48    .09 

47.5    1.0 

13.75    .08 

68.0     0.6 

18.1 

51.18 -.18 

70.6  -1.9 

18.11  -.06 

58.8  H).9 

47.40  -.08 

46.4  +1.1 

13.67  -.07 

68.5  +0.5 

88.1 

50.96    .13 

68.5    9.3 

18.06    .04 

57.9    0.4 

47.33    .06 

46.3    1.1 

13.61     .05 

63.0     0.4 

Aug.  7.1 

50.86    .06 

66.1     9.6 

18.08  -.09 

57.4    0.6 

47.88    .04 

44.1     IS 

13.57    .03 

63.3    0.9 

17.0 

50.81  -.09 

63.4    9.8 

18.01     .00 

56.7    0.8 

47.85  -.08 

43.0    1.1 

13.54  -.01 

63.6+0.9 

87.0 

50.88  +.04 

60.4    3.0 

18.08  +.03 

55.8    1.0 

47.85  +.01 

41.9    1.0 

13.54  +.01 

63.7    0.0 

Sept.  6.0 

50.90  +.11 

57.3  -3.9 

18.07  +.06 

64.7  -1.9 

47.87  +.04 

41.0+0.0 

13.56  +.04 

63.6-0.9 

16.0 

51.03    .17 

54.0    3.3 

18.14     .00 

53.3    1.4 

47.33    .06 

40.8    0.6 

13.68    .07 

63.3    0.4 

85.9 

51.84     .94 

50.7    3.3 

18.86    .13 

51.8    1.6 

47.43     .19 

39.7    0.4 

13.71     .11 

68.8    0.7 

Oct.    5.9 

51.51     .31 

47.4    3.9 

18.41     .17 

50.1     1.8 

47.57    .16 

39.4  +0.1 

13.84     .15 

68.0    0.0 

15.9 

51.86    .38 

44.8    3.1 

18.59    SI 

48.8    9.0 

47.74     JO 

39.5-0.3 

14.00    ao 

60.9    1.8 

85.9 

58.87  +.44 

41.3-9.9 

18.88  +.95 

46.1  -9.1 

47.96  +.98 

40.0  -0.6 

14.81  +JB9 

59.7  -1.4 

Nov.  4.8 

58.74    .SO 

38.4    9.7 

13.09    .98 

44.0    9.9 

48.81     jrr 

40.7    1.0 

14.45    .96 

58.1     1.7 

14.8 

53.87    .55 

35.9    9.3 

13.38    .31 

41.7    9.9 

48.49    .30 

41.9    1.3 

14.73     .99 

56.3     1.6 

84.8 

53.83    .58 

33.7    1.9 

13.71     .33 

39.5    9.9 

48.81     .39 

43.4     1.6 

15.03    .31 

54.4    9.0 

Dec.  4.7 

54.43    .61 

38.1     1.4 

14.05     .35 

37.4    9.1 

49.14     .33 

45.8    1.0 

15.35    .33 

58.3    9.1 

14.7 

55.05  +.61 

30.9  -0.9 

14.40  +.35 

35.4  -1.9 

49.47  +.33 

47.3  -9.1 

15.68  +.33 

50.8 -«.l 

84.7 

55.66    .60 

30.3  -0.3 

14.75     .34 

33.6    1.7 

49.80     .39 

49.5    9.3 

16.08    .38 

46.1     9.1 

34.7 

56.84  +.57 

30.8  +0.9 

15.09  +.33 

38.0  -1.4 

50.18  +.31 

51.9-9.4 

16.34  +.31 

46.0  -9.0 
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XDneooia. 

«Leonio. 

^L«ooio. 

yVrwm 

Majorii. 

M«ni 

Solar 
Date. 

Biffbt 
▲Mendoii. 

DMliBftttoB 

North. 

JLCOOBnOB. 

DeelinatloB 
Bautk. 

Bight 
AjOMiaiOB. 

Nora, 

Eight 
A«eeMioB. 

Nora, 

b        ID 

11  fU 

+69  56 

h     m 

11  31 

o         # 

-  0  12 

b     B 

11  43 

+  16  11 

h     B 

11  47 

+54  18 

(D«.30.7) 

47.78  ^.76 

93.9  -0.9 

16.36  +.39 

36'4  -9.1 

93.16  +.39 

39.3  -1 J 

68.63+ JO 

3l"6  -4>J 

Jftn.    9.7 

48.69    .7t 

94.1  +0.0 

15.67     .30 

37.6    9.0 

93.48    .31 

30.6    1.0 

59.19    .47 

30.9 -«J 

19.6 

49.91     .45 

94.9    1.1 

16.96     .97 

39.4    1.8 

93.79    40 

99.9    1.3 

59.57    .49 

30.9  40J 

S9.6 

49.89    M 

96.3    1.0 

16.91     .93 

41.1     10 

94.06    .95 

98.1     OJ 

59.99     JO 

31.6    OJ 

[Ff^b.    8.6 

60.33    .40 

98.9    9.1 

16.49    .19 

49.6    1.4 

94.99    .91 

97.3    OJ 

60.36    JO 

39.6    IJ 

i          18.6 

60.73 +.34 

30.6  49.5 

16.59  +.15 

43.9  -1.1 

94.48  +.17 

96.9-0.9 

G0.64+JO 

34.1  41J 

!          38.6 

61.01     .tl 

33.1     9.7 

16.71     .10 

44.8    0.8 

94.69    .19 

96.8  40.1 

60.86    .18 

36.1     9.1  i 

Uw.  10.6 

61.16  +.09 

36.0     9.0 

16.79    .08 

45.6    0.6 

94.79    .08 

97.0    0.3 

61.00    .11 

38.3    9.4 

S0.6 

61.18  -40 

38.9    9.0 

16.84  +.09 

46.0    0.9 

94.77  +.04 

97.5    0.0 

61.08 +.04 

40.8    9J  1 

ao.4 

61.09    .15 

41.8     9.8 

16.84  -.01 

46.3  -0.1 

94.79    .00 

98.9    0.8 

61.08 -.09 

43.3    9Jj 

Apr.   9.4 

60.89 -J5 

44.6  +9.0 

16.89  -.04 

46.3  40.1 

94.77  -.09 

99.0  40.0 

61.09 -JO 

45.9  49J 

19.4 

60.60     .83 

47.1     9.3 

16.76    .00 

46.1     0.9 

94.73     .06 

99.9    1.0 

60.91     .14 

48.3    9.9 

99.4 

60.94     M 

49.9     1.0 

16.69    .06 

45.8    0.4 

94.66     .06 

30.9    1.0 

60.75    .18 

50.6    9.1 

Maj    9.3 

49.81     .44 

61.0     1.5 

16.60    .00 

45.4     0.5 

94.57    .00 

31.9    1.0 

60.56    Jl 

69.4     IJ 

19.3 

49.36    .47 

69.3    1.0 

16.61     .10 

44.9    0.5 

94.47    M 

39.9    0.0 

60.34     J9 

64.0    1.4 

S9.3 

4a87-.48 

63.1  +0.5 

16.40  -.10 

44.3  +0.0 

94.36  -.11 

33.8  49  J 

60.10  -J4 

65.1  41 J 

JuiHi  8.3 

48.38    .48 

63.3     0.0 

16.30    .10 

43.7    0.6 

94.96    .11 

34.6    0.7 

69.86    J4 

56.9    OJ 

18.4 

47.91     .46 

63.0  -0.5 

16.90    .10 

43.0    0.7 

94.16    .11 

36.9    OJ 

69.69    J4 

66.9  40.1  . 

98.9 

47.46     .49 

69.9    1.0 

16.10    .00 

49.3    0.7 

94.04     .10 

36.7    0.4 

69.38    J9 

66.0 -0.4  1 

Jalj   8^ 

47.06     .30 

61.0    1.5 

16.01     .00 

41.7    0.7 

93.94    .00 

36.1    0.3 

50.16    Jl 

55.4     OJ 

18.1 

46.68  -.34 

49.9  -9.0 

16.93  -.08 

41.0+0.6 

93.86 -JO 

36.3  40.1 

68.96  -.10 

64.4  -1 J 

98.1 

46.37    .S7 

47.0    9.4 

16.86    .00 

40.4    0.0 

93.77    .07 

36.3  -9.1 

68.78    .10 

63.0    IJ 

Aog.  7.1 

46.13    M 

44.6    9.7 

16.80    .04 

39.9    0.5 

93.71     M 

36.9    9.3 

68.64    .13 

51.1     9.0 

17.1 

46.96    .13 

41.6     3<0 

16.77  -.09 

39.6    0.4 

93.66    M 

36.8    0.5 

68.63    JO 

48.9    9J 

97.0 

46.87 -.05 

38.4    3.3 

16.76    .00 

39.9+0.9 

93.64  -.01 

35.9    0.7 

68.46 -J5 

46.4    9.0! 

S^C.  6.0 

46.87  +.04 

36.1  -3.4 

16.77  +.03 

39.1     0.0 

93.66  +.09 

34.4 -OJ 

68.44    JO 

43.7 -9J 

16.0 

46.94     .13 

31.6    3.5 

16.89    .00 

39.9-9.9 

93.69    .05 

33.4     1.1 

68.46  +.05 

40.6    9.1 

96.0 

46.19    M 

98.0    3.0 

16.90    .10 

39.6    0.4 

93.76    .00 

39.9    1.4 

68.54    .11 

37.5    9J 

Oct.    6.9 

46.39    M 

94.4    3.5 

16.09    .14 

40.0    0.7 

93.86    .13 

30.7     lA 

68.68    .17 

34.9    9J 

IS.9 

46.76    .41 

90.9    3.4 

16.18    .18 

40.9    1.0 

94.01     .17 

99.0    IJS 

68.88    J9 

30.9    3J 

96  J» 

47.91  +.50 

17.6-3.9 

16.37  +.90 

49.0  -1.3 

94.90 +J1 

97.1  -9.0 

50.14  +JB 

97.6 -4J 

Not.  4.8 

47.75    M 

14.4    3.0 

16.61     .95 

43.4    1.5 

94.43    .95 

95.0    9.1 

50.46    JO 

94.3    3.1 

14.8 

48.38    .05 

11.6     9.0 

16.88    J8 

46.0     1.7 

94.70    JB 

99.8    9.9 

69.83    M 

91.3    9  J 

94.8 

49.07    .1% 

9.9    9.9 

17.18    .31 

46.9    1.9 

94.99    Jll 

90.6    9.3 

60.96    .44 

ia6    9.0 

Dw.   4.8 

49.89    .78 

7.3    1.7 

17.60     .30 

4a9    9.0 

95.39    J8 

18.3    9.9 

60.79    JO 

16.9    9J 

14.7 

60.60  +.78 

6,9  -l.I 

17.83  +J3 

61.0-9.1 

96.66 +.34 

16.1  -9.1 

61.91  +J0 

14.9  -1.7 

94.7 

61.38    .78 

6.1  -OJ 

18.16     .33 

63.9    9.1 

96.00    .34 

14.1     9.0 

61.71     JO 

19.7    IJ 

34.7 

69.10  +.78 

4.9  49.1 

18.48  +.99 

65.3-9.1 

96.34 +J3 

19.9  -1.T 

69.99+ JO 

11.8-9.7 
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0  Virginis. 

4  Draeonit  (H.) 

y  Corvi. 

/9  ChameleontM. 

MMm 
SoUr 
Date. 

Bight 
AMension. 

DeoUnatloD 
Nora. 

Bight 
Aiiowiiiiop. 

North, 

Bight 
Aaoeniioii. 

DeoUnatfon 
South, 

Bight 
Ascension. 

Deollnation 
South, 

b     m 

11  59 

+  9  20 

h     m 

12    6 

+78  13 

12  10 

-16"  55 

h     m 

12  11 

-78  41 

(Deo.30.7) 

• 
32.51  -I-.33 

69.7  -1.9 

58.6&fl.9i 

45.3  -0.4 

8 

5.17  +.34 

2ir3  -9.9 

51.89+1.18 

18.1  -1.5 

Jan.   9.6 

32.83    .31 

57.8    1.8 

59.87  1.19 

45.1  +0.9 

5.50     .39 

23.5    9.3 

53.06  1.19 

19.8    9.0 

19.6 

33.14     .99 

56.1     1.5 

61.03  1.19 

45.6     0.8 

5.81      .99 

25.9     9.3 

54.13  1.09 

22.1      9.5 

89.5 

33.41     .S8 

54.7     1.3 

62.10  1.01 

46.8    1.4 

6.09     .96 

28.2    9.3 

55.10    .89 

24.9    9.9 

Feb.   8.5 

33.65    .99 

53.6    1.0 

63.04     .86 

48.5    9.0 

6.34     .99 

30.4     9.9 

55.92    .75 

28.0    3.3 

18.5 

33.85  +.18 

52.8  -0.6 

63.82  +.68 

50.7  +9.4 

6.54  +.18 

32.5  -9.0 

56.59  +.50 

31.4  -3.6 

28.4 

34.01     .14 

52.4  -0.3 

64.43    JiO 

53.4     9.8 

6.70     .14 

34.4     1.8 

57.10    .49 

35.1     3.7 

Mar.  10.4 

34.12    .10 

52.2    0.0 

64.83    .30 

56.2    3.0 

6.82    .10 

36.1     1.6 

57.44     .95 

38.9    3.8 

20.4 

34.19    .05 

52.3  40  9 

65.03  +.10 

59.3    3.1 

6.90    .06 

37.6     1.4 

57.60  +.08 

42.7    3.8 

30.4 

34.22  +.09 

52.7    0.4 

65.03  -.10 

62.4    3.1 

6.94  +.03 

38.8    1.1 

57.60  -.08 

46.5     3.7 

Apr.   9.3 

34.22  -.01 

53.2  +0.6 

64.83  -.99 

65.4  +9.9 

6.95    .00 

39.8  -0.9 

57.44  -.95 

50.2  -3.6 

19.3 

34.19    .04 

53.9    0.7 

64.45    .45 

68.2    9.7 

6.93  -.03 

40.6    0.7 

57.12     .39 

53.6     3.3 

29.3 

34.14     .06 

54.7    0.8 

63.93     .00 

70.7     9.3 

6.89     .06 

41.1      0.5 

56.66    JW 

56.8     3,0 

May  9.3 

34.07    .08 

55.5    0.8 

63.27    .71 

72.9    1.9 

6.82    .07 

41.5-0.9 

56.07     .65 

59.6    9.6 

19.2 

33.98    .09 

56.3     0.8 

62.51     .79 

74.6    1.4 

6.74     .00 

41.6    0.0 

55.36     .75 

62.0    9.9 

29.2 

33.89  -.10 

57.1  +0.8 

61.68  -.86 

75.7  +0.9 

6.65  -.10 

41.5  40.9 

64.56 -.84 

64.1  -1.8 

Jane  8.2 

33.79    .10 

57.9     0.7 

60.80    .89 

76.3  +0.4 

6.55    .11 

41.3    0.3 

53.68    .91 

65.6    IS 

18.1 

33.68    .10 

58.6    0.7 

59.90    .80 

76.4  -0.9 

6.44     .11 

40.9    0.5 

52.74     .96 

66.6    0.7 

28.1 

33.58    .10 

59.2    0.6 

59.02    .87 

76.0    0.7 

6.33    .11 

40.3    0.7 

51.77     .98 

67.0-0.9 

JuJj   8.1 

33.48    .10 

59.7    0.5 

58.17    .83 

74.9    1.3 

6.21     .11 

39.5    0.8 

50.78    .97 

66.8  +0.4 

18.1 

33.39  -.09 

60.1  +0.3 

57.37  -.77 

73.4  -1.8 

6.10  -.11 

38.7  +0.9 

49.82  -.94 

66.2  +0.9 

28.0 

33.30    .08 

60.4  +0.9 

56.64     .68 

71.4     9.9 

6.00    .10 

37.7    1.0 

48.90    .87 

65.0     1.5 

Aug.  7.0 

33.23    .07 

60.5    0.0 

56.01     .58 

69.0     9.6 

5.91     .06 

36.6    1.0 

48.07    .78 

63.3     1.9 

17.0 

33.17    .05 

60.4  -0.9 

55.49    .46 

66.1     3.0 

5.83    .07 

35.6    1.0 

47.34     .66 

61.2     9.3 

27.0 

33.14  -.09 

60.2    0.4 

55.08    .34 

63.0     3.3 

5.78    .06 

.34.6    1.0 

46.74     .51 

58.7    9.7 

Sept.  5.9 

33.13    .00 

59.7  -0.6 

54.81  -.90 

59.5  -3.5 

5.75  -.09 

33.6  40.9 

46.31  -.34 

55.9+9.9 

159 

33.15  +.03 

59.0    0.8 

54.69  -.05 

55.9     3.7 

5.75  +.09 

32.8    0.8 

46.06  -.15 

52.9    3.0 

25.9 

33.20    .07 

58.1     1.0 

54.71  +.11 

52.1     3.8 

5.79    .06 

32.1     0.6 

46.01  +.06 

49.9    3.0 

Oct.    5.8 

33.29    .11 

57.0    1.3 

54.90     .97 

48.3     3.8 

5.67    .10 

31.6  +0.3 

46.17    .96 

46.9    9.9 

15.8 

33.42    .15 

55.6    1.5 

55.26    .43 

44.5    3.7 

5.99    .15 

31.5    0.0 

46.54     .47 

44.1      9.7 

25.8 

33.59  +.19 

54.0  -1.7 

55.77  +.60 

40.8  -3.6 

6.16 +.19 

31.6  -0.3 

47.11  +.66 

41.5+9.4 

Nov.  4.8 

33.81     .93 

52.1     1.9 

56.44     .75 

37.3     3.3 

6.37     .93 

32.2    0.6 

47.87     .84 

39.4     1.9 

14.7 

34.06     .97 

50.1     9.1 

57.27     .80 

34.2    3.0 

6.63    .97 

33.0    1.0 

48.79    .90 

37.7     1.4 

24.7 

34.34     .30 

48.0     9.9 

58.23  1.09 

31.4     9.6 

6.92    .30 

34.2    1.4 

49.85  1.11 

36.6    0.8 

Deo.   4.7 

34.65    .39 

45.8     9.9 

59.31   1.19 

29.0    9.1 

7.23    .33 

35.8    1.7 

51.01   1.18 

36.1  +0.1 

14.7 

34.99  +.33 

43.6  -8.9 

60.47+1.19 

27.2  -1.5 

7.57  +.34 

37.6  -1.9 

52.22+lJn 

36.2  -0.4 

24.6 

35.32    .34 

41.4    9.1 

61.68  IJB 

26.0    0.9 

7.01     .34 

39.6    9.1 

53.44  1J8 

37.0     i.l 

34.6 

35.66  +.33 

39.4 -«.0 

62.91+1.99 

25.5-0.9 

8.25  +.34 

41.8-9.9 

54.64+1.90 

38.4  -1.7 

FIXED  STARS,   1889. 


337 


I 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

vVirginii. 

a*  Crueui. 

^Corri. 

K.  Draconit. 

Boltf 
Onto. 

BtCfat 
AMfloalon. 

DMUBatkm 

0990. 

Rlgbt 

AMMDtlon. 

DeoUaalioii 

Asoeosloii. 

DedluUSoD 
8omth. 

Rif^t 
AaociwUm. 

t 

Wftk. 

h     n 

12  14 

-0-    2 

h     m 
12  20 

O           / 

-62  28 

h      m 

12  28 

O           t 

-22  46 

li     m 

12  28 

O           0 

+70  23 

KDto.30.7) 
Jan.   9.7 

19.81  -!-.» 

54^8  -9.1 

• 
95.49  +.58 

37"8  -1.7 

39.59 +.35 

45J  -9.1 

• 
43.96  +.78 

47.3  -1.0 

13.13    ^1 

56.9    S.0 

95.98    .55 

39.7    9.9 

39.94     .83 

47.3    9.3 

44.03    .77 

46.7  -0  J 

19.7 

13.44    .99 

58.9    1.9 

96.51     .50 

49.1     9.6 

33.96    .31 

49.6    9.4 

44.79    .73 

46.7 +0J 

».7 

13.79     M 

60.7     1.7 

96.99    .45 

44.9    3.0 

33.56     .93 

59.0     9.4 

45.50    .67 

47.3    0.9 

|Feb.  8.6 

13.96    JD 

69.9    1.4 

97.40    M 

48.0     3.9 

33.89    .94 

54.4     9.3 

46.14     M 

48.5    1.5 

1 

10.6 

14.17  +.19 

63.5  -1.1 

97.75  +.31 

51.4  -3.4 

34.05  +.90 

56.6-9.9 

46.68  +.49 

50.3+9.0 

9S.6 

14.34     .14 

64.5    0.9 

98.09    M 

54.8    3.5 

34.93    .16 

58.8    9.1 

47.13    M 

59.6    9.4 

Mar.  10.5 

14.46    .10 

65.3    0.0 

98.99    .16 

58.4     3.5 

34.37     .19 

60.8     1.9 

47.45     .96 

55.9    9.7 

90.5 

14.55    .07 

65.7    0.3 

98.34     .09 

61.9    3.5 

34.48    .06 

69.6     1.7 

47.65     .14 

58.1     9.9 

30.5 

14.60  +.03 

66.0  -0.1 

98.40  +.09 

65.3    3.4 

34.54     .05 

64.9    1.5 

47.73  +.09 

61.1     3.0 

Apr.   9.5 

14.61     .00 

66.0  +0.9 

98.38  -.05 

68.6  -3.9 

34.67  +.01 

65.6  -1.3 

47.69  -.00 

64.1  +9.9 

19.4 

14.60  -.03 

65.8    0.4 

98.30    .10 

71.6    9.9 

34.56  -.01 

66.7    1.0 

47.54     .90 

67.0     9.8 

99.4 

14.56    .05 

65.5    0.5 

98.16    .10 

74.3    9.6 

34.54     .04 

67.6    0.8 

47.99     .99 

69.6    9J 

May   9.4 

14.50     .06 

65.0    0.6 

97.97    .91 

76.7    9.9 

34.48    .06 

68.3    0.6 

46.96    M 

79.0    9J 

19.4 

14.43    .00 

64.5    0.6 

97.74     .06 

78.7     1.8 

34.41     .06 

68.7    0.3 

46.57    .49 

73.9    1.7 

\          S9.3 

14.34  -.09 

63.9  +0.7 

97.46  -.99 

80.3  -1.4 

34.39  -.10 

68.9  -0.1 

46.19  -.46 

75.5  +1.3 

Jane  &3 

14.95    .10 

63.3    0.6 

97.15    .39 

81.5    0.9 

34.99    .11 

68.9  +0.1 

45.64     .49 

76.5    OJ 

ia3 

14.15    .10 

69.6    0.6 

96.89    .34 

89.9  H).4 

34.11     .19 

68.7    0.3 

45.14     .50 

77.0 +0J 

9S.9 

14.05    .19 

69.0    0.6 

96.47    .30 

89.3    0.0 

33.99    .19 

68.9    0.5 

44.63    .50 

77.0  -0  J  1 

July  &9 

13.95    .10 

61.3    0.0 

96.19    .30 

89.0  -M).5 

33.87    .19 

67.6    0.7 

44.13     .49 

76.4    OJ 

I&9 

13.85  -.10 

60.7  +0.6 

95.77  -.35 

81.9+1.0 

33.75  -.19 

66.8+0.9 

43.65  -.46 

75.4  -1 J 

98.9 

13.76    .09 

60.9    0.5 

95.43    .39 

80.0    1.5 

33.63    .19 

65.8    1.1 

43.90    .« 

73.8    IM 

Aug.  7.1 

13.68    .00 

59.7    0.4 

95.19    .99 

78.3    1.8 

33.59    .11 

64.7    1.9 

49.80     .37 

71.8    9J 

17.1 

13.61     .06 

59.4    0.3 

94.84     M 

76.3    9.1 

33.49    .09 

63.5    1^ 

49.46    .31 

69.3    9.7 

97.1 

13.56    .04 

59.9  +0.1 

94.69    .19 

74.0     9.4 

33.34     .07 

69.3    1.9 

49.17    .94 

66.5    3.0 

S^l.6.1 

13.53-^.01 

50.1     0.0 

94.46  -.19 

71.4  44.6 

33.99  -.94 

61.1  +1.9 

41.97 -.17 

63.3-8.3 

16.0 

13.54  +.09 

59.9-0.9 

94.37  -.04 

68.7    9.7 

33.97     .00 

60.0    1.1 

41.84  -.08 

59.9     3.5 

95.0 

13JS8    .06 

50.6    0.5 

94.37  +.04 

66.0    9,7 

33.99  +.04 

50.0    0.9 

41.81  +.01 

66.3     3.7 

Oa,    6.0 

13.65    .19 

60.1     0.7 

94.45    .13 

63.4    9.5 

33.36    .08 

58.9    0.7 

41.87    .11 

59.5    3J 

16.0 

13.77    .14 

61.0    1.0 

94.63    .» 

60.9    9.3 

33.46    .13 

57.6  40.4 

49.04     .99 

48.8    3J 

95.9 

13.93  +J9 

69.1  -1.8 

94M+.81 

58.8  +1.9 

33.69  +.18 

57.5    0.0 

49.31  +.39 

45.0  -3.7  1 

Not.  4^ 

14.13    .99 

63.5    1.9 

95.94    .39 

57.1     1.5 

33.89    .» 

57.6  -«.3 

49.69     .43 

41.4     3j' 

14.9 

14.37    M 

65.1     1.7 

95.67    .40 

55.9    1.0 

34.07     .17 

58.1     0.7 

43.16    M 

38.0    3J 

91.8 

14.65    .99 

67.0    1.9 

96.16    M 

55.9  +0.4 

34.36    .90 

50.0    l.I 

43.73    .61 

34.9    9.9  1 

D9tu  4S 

14.96    .91 

69.0    9.1 

96.71     .97 

55.1  -0.9 

34.67    .33 

60.9    1.4 

44.39     JO 

39.1     9J| 

t          14.8 

15.97  +.83 

71.1  -9.9 

97.98 +.58 

55.6-0.8 

35.01  +.34 

61.8-1.7 

46.11  +.74 

99.0  -4.0 

94.8 

15.60    .83 

73.3    9.9 

97.87    .58 

56.6     IJ 

35.36    .30 

63.7    9.0 

45.87    .77 

96.9     1.4 

34.7 

15.94  +.33 

75.4 -M 

98.45  +.67 

58.3  -1.8 

35.71  +.36 

65.8-9.9 

46.65  +.78 

9T.9-0J 

23 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32*  Camelop.  (H.) 

a  Can.Venaticonim. 

^VirginU. 

aVirginu.            ' 

Mean 
Solar 
Date. 

Right 

DecUnatira 

Bigfat 
Aaoenaion. 

Deolinatioii 
irorilL 

Bigfat 
AMMiuUm. 

DeoUnation 

Bight 
AMnalon. 

DeeUnatloD 

h     m 

12  48 

+84    d 

h     m 

12  50 

+  38  54 

fa     m 

13    4 

-4  56 

h     m 
13  19 

■ 

o         / 

-10  34 

(Dec.30.7) 

8 

15.924^94 

44^8  -6.8 

48.96  +.30 

57^4  -1.8 

11.04 +.33 

39.2  -9.1 

19.52  +.33 

45.0  -9.0 

Jan.    9.7 

18.17  9.95 

44.3  -0.9 

49.35    .30 

55.8    1.4 

11.37     .33 

41.3    9.1 

19.86    .33 

47.0    9.0 

19.7 

20.41   9J90 

44.4  +0.4 

49.73    .37 

54.7    0.0 

11.69     .31 

43.4    9.0 

20.18    .99 

49.1     %Ji 

29.7 

22.55  9.06 

45.1     1.0 

50.09    .35 

54.0  -0.4 

12.00     .90 

45.3    1.0 

20.49    .30 

51.1     1.0 

Feb.    8.6 

24.52  IM 

46.5     1.7 

50.42    .31 

53.9  +0.1 

12.27     .96 

47.0    1.7 

20.78    .97 

53.0    1.8 

18.6 

26.24+IJ7 

48.5  +9.9 

50.71  +.97 

54.4  +0.7 

12.52  +.93 

48.6  -1.4 

21.04  +.94 

54.7  -1.6 

28.6 

27.66  1.95 

50.9     9.6 

50.96    .90 

55.3     1.1 

12.73     .10 

49.8    1J9 

21.26    .91 

56.2    1.4 

Mar.  10.6 

28.73    .80 

53.6    9.0 

51.15    .17 

56.6     1.5 

12.90     .16 

50.9    0.0 

21.45    .17 

57.5     1J9 

20.5 

29.42    .40 

56.7    3.1 

51.29     .19 

58.3    1.8 

13.04     .19 

51.6    0.7 

21.60    .19 

58.6     1.0 

30.5 

29.72+  .10 

59.8    3.1 

51.38    .07 

60.2    9.0 

13.14     .06 

52.2    0.4 

21.71     .10 

59.4     6.7 

Apr.   9.5 

29.63-  .98 

62.9  +3.1 

51.43  +.09 

62.3  +9.1 

13.20  +.05 

.52.4  -0.9 

21.80  +.07 

60.1  -0.5 

19.4 

29.17     .63 

65.9    9.9 

51.43  -.09 

64.5    9.9 

13.24  +.09 

52.5    0.0 

21.85    .04 

60.5     0.3 

29.4 

28.36    .96 

68.6    9.6 

51.39     .06 

66.7    9.1 

13.25    .00 

52.4  +0.9 

21.87  +.01 

60.7  -0.1 

May    9.4 

27.25  1.96 

71.1     9.9 

51.32    .00 

68.7    9.0 

13.23  -.03 

52.2    0.3 

21.87  -.09 

60.8    0.0 

19.4 

25.87  1.40 

73.1     1.8 

51.22    .11 

70.6    1.8 

13.19    .06 

51.9    0.4 

21.85    .04 

60.7  +0.1 

29.3 

24.28-1.67 

74.6  +1.3 

51.10 -.13 

72.3  +1.6 

13.14 -.06 

51.4  +0.6 

21.80  -.06 

60.5  40.9 

June  8.3 

22.54  1.70 

75.6    0.8 

50.96    .16 

73.7    1.9 

13.06    .06 

50.9    0.6 

21.74     .07 

60.2    0.9 

18.3 

20.71   1.87 

76.1  +0.9 

50.81     .16 

74.7    0.0 

12.98    .00 

50.4    0.6 

21.66    .00 

59.6    0.4 

28.3 

18.82  1.80 

76.0  -0.4 

50.65    .16 

76.4    0.5 

12.88    .10 

49.8    0.6 

21.56    .10 

59.3    0.5 

Jidy  8.2 

16.94  1.86 

75.4    0.0 

50.48    .16 

75.7  +0.1 

12.78    .11 

49.2    0.6 

21.46    .11 

58.8    0.6 

18.2 

15.1 1-1.70 

74.2  -1.4 

50.32  -.16 

75.6  -0.3 

12.67  -.11 

48.6  +0.6 

21.34  -.19 

58.2  +0.6 

28.2 

13.37  1.67 

72.5     1.0 

50.16    .15 

75.2    0.6 

12.56    .11 

48.0    0.6 

21.22    .19 

57.6    0.6 

Aug.  7.1 

11.77  1.69 

70.3    9.4 

50.01     .14 

74.4    1.0 

12.45    .11 

47.5    0.6 

21.11      .19 

57.0     0.6 

17.1 

10.34   1.33 

67.7     9.8 

49.88    .13 

73.1     1.4 

12.35    .10 

47.0    0.4 

20.99    .11 

56.4     0.6 

27.1 

9.12  l.ll 

64.7     3.9 

49.77    .10 

71.6     1.7 

12.26    .06 

46.6    0.3 

20.89    .00 

55.8     0.6 

Sept.  6.1 

8.13-  .86 

61.4  -3.4 

49.68  -.07 

69.7  -9.0 

12.19  -.06 

46.3  +0.9 

20.81  -.07 

55.3+0.6 

16.0 

7.41     .50 

57.8    3.7 

49.63  -.03 

67.5    9.3 

12.14  -.03 

46.2    0.0 

20.75    .04 

54.9     0.3 

26.0 

6.97- .90 

54.1     3.6 

49.61  +.01 

65.1     9.6 

12.13    .00 

46.3-0.9 

20.72  -.01 

54.6  +0.1 

Oct.    6.0 

6.a34-  .09 

50.2    3.0 

49.64    .05 

62.3    9.8 

12.16  +.04 

46.5    0.4 

20.73  +.03 

54.6  -0.1 

16.0 

7.02     .35 

46.3    3.0 

49.72    .11 

59.4    3.0 

12.22    .06 

47.1     0.6 

20.79    .07 

54.7     0.3 

25.9 

7.53+ .68 

42.4  -3.8 

49.85  +.15 

56.3  -9.1 

12.34  +.13 

47.9  -0.0 

20.88  +.19 

55.2  -0.6 

Nov.  4.9 

8.37  1.00 

38.8    3.6 

50.03    .91 

53.2    3.9 

12.50    .18 

48.9    1.9 

21.03     .17 

55.8     0.8 

14.9 

0.53  1.31 

35.3    3.3 

50.27    .96 

50.0    3.1 

12.70    .99 

50.2    1.6 

21.22    .91 

56.8    1.1 

24.8 

10.99  1.60 

32.2    9.0 

50.55     .31 

47.0    3.0 

12.94     .96 

51.8    1.7 

21.46    .99 

58.1     1.4 

Dec.   4.8 

12.72  1.85 

29.5    9.4 

50.88     .34 

44.0     9.8 

13.22    .90 

53.6    1.0 

21.73    .90 

59.6     1.6 

14.8 

14.68+9.05 

27.3  -1.0 

51.24  +.37 

41.3-9.5 

13.53  +.39 

55.6  -9.0 

22.04  +.31 

61.4  -1.8 

24.8 

16.81  9.18 

25.7     1.3 

51.62    .90 

39.0     9.1 

13.85    .33 

57.7    9.1 

22.36    .33 

63.3    9.0 

34.7 

19.04+9.93 

24.7  -0.6 

52.02  +.30 

37.0  -1.7 

14.19  +.33 

59.8-9.1 

22.70  +.94 

65.3-9.0 
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APPARENT  PLAGES  FOR  THE  UPPER  TRAKSIT  AT  WASHDTOTON. 

CVirfinit. 

nVnm 

Mojoris. 

^  Bootio. 

/9Centotiri. 

Mmm 

.  BS^t 

DMUBftttOII 

6MA. 

^^l^^ 

DMltiMiloa 
JforO. 

^»i>^^^^ 

DMUnatJoB 
Vorik, 

Rlfbt 
▲M»ak». 

Somik, 

b     m 

18  39 

-rf     1 

b     m 
13  43 

+49*  61' 

13  49 

+  18  56 

18  56 

-.59%9 

(D«c30J) 

OM^M 

35.6  -9.1 

8.43  +.48 

53.'9  -8J 

99.67  +  JS 

75!!5-8J 

57.66  +  J6 

50^5 -8  J 

J»D.    0.8 

1.99    jn 

37.7    9.1 

8.86    .44 

51.9    1.7 

99.90     JS 

73.3    9.1 

58.99    JO 

51.3    IJ 

19.7 

1.61     M 

39.7    1.0 

9.31     .44 

50.5    IJ 

93.94     JS 

71.3     1.7 

58.78    J6 

59.5    IJ 

».7 

1.99    M 

41.5    1.7 

9.74     .41 

49.7  ^.6 

93.56    J8 

69.8     1.4 

50.39    J8 

54.9    IJ 

Feb.    8.7 

9.91     JB 

43.1     1.6 

10.15     .40 

49.4  +8.1 

93.87    J8 

68.6    8J 

59.84    J8 

56.3    8J 

18.7 

9.47  +.§4 

44.4  -1J9 

10.53  +.80 

49.8  +8.7 

94.16  +J7 

67.9-0  J 

60.39  +.46 

58.7 -4  J 

98.6 

9.70     .t! 

45.5    0.0 

10.87     .8) 

50.8    U 

94.41     J4 

67.6  -8.1 

60.74     .48 

61.4    9J 

Mtf.  10.6 

9.89    .18 

46.9    0.0 

11.16     M 

59.9    1.7 

94.63    JO 

67.7  48  J 

61.19    J6 

64.3    9J 

90.6 

3.05    .14 

46.7    OJ 

11.39     JO 

54.1     9.1 

94.81     .18 

68.9    8.7 

61.44     JO 

67.3    8.0 

30.6 

3.17    .11 

46.9  -0.1 

11.66     .14 

56.4     9.4 

94.96    .18 

69.1     IJ 

61.70    J8 

70.3    8.1 

Apr.   9.5 

3.96  +.07 

46.9  +0.1 

11.67 +.00 

58.9  +9.8 

96.07 +J8 

70.9  +1 J 

61.89  +.17 

73.4  -8J 

19.5 

3.39    .04 

46.7    OJ 

11.73 +.08 

61.6    9.7 

95.14     .88 

71.5    1.4 

69.03    .11 

76.4    9.9 

99.5 

3.35 +.09 

46.3    0.4 

11.74 -.09 

64.9    9.7 

95.18  4.88 

73.0    IJ 

69.10  +.86 

79.9    9J 

Maj   9.4 

3.36  -.01 

45.8    0.0 

11.70     .00 

66.9    9.8 

95.19     .08 

74.5    u 

69.19  -.01 

81.9    9J 

19.4 

3.34    .08 

45.9    0.0 

11.61     .11 

69.3    t.8 

95.18  -J8 

76.0    IJ 

69.08    J7 

84.4    9J 

99.4 

3.30 -.06 

44.5  40.7 

11.48 -.14 

71.5+8.1 

95.14  -J6 

77.5  +1.4 

61.99  -.18 

86.6-9.0 

Jqm  &3 

3.94     .07 

4S.8    0.7 

11.33    .17 

73.4     1.7 

95.08    J7 

78.9    IJ 

61.85    .17 

88.5    1.7 

18.3 

3.16    .08 

43.1    0.7 

11.14     JO 

76.0     IJ 

95.00    JO 

80.1     1.1 

61.65    J8 

90.1     1.4 

98.3 

3.07    .10 

49.4    0.7 

10.93     J8 

76.1     8.8 

94.90    .11 

81.1     8J 

61.41     J8 

91.9    U 

JtOj   &3 

9.97    .11 

41.8    OJ 

10.71     J8 

76.8  +0.6 

94.79    .18 

81.9    0.7 

61.14     J8 

99.0    OJ 

ia9 

9.86  -.11 

41.9+8.6 

10.48  -.91 

77.0    8.0 

94.66  -.18 

89.4 +0J 

60.84 -Jl 

99.3 -«.i 

98.9 

9.74    .19 

40.7    0.6 

10.94     J4 

76.8  -0.5 

94.53     .14 

89.8 +0J 

60.59    J8 

99.1  48.4 

Aug.  7.9 

9.69    .19 

40.3    0.4 

10.00    J8 

76.1    0.0 

94.39    .14 

89.8-0.1 

60.19    J8 

91.6    OJ 

17.9 

9.51     .11 

40.0    OJ 

9.77    J8 

74.9    1.4 

94.96    .18 

89.6    OJ 

59.87    Jl 

90.5    IJ 

97.1 

9.41     .10 

30.8  48.1 

9.57    JO 

73.3    IJ 

94.13    .19 

89.1     OJ 

59.56    J8 

89.1     IJ 

8«pt.  6.1 

9.39 -.00 

39.8  -0.1 

9.38  -.17 

71.4 -8J 

94.09  -.10 

81.3-0  J 

69.99 -.96 

87.4  +1J 

16.1 

9.95    .06 

39.9    0.9 

9.93    .18 

69.0    9.8 

93.93    .08 

80.3    U 

59.07    .18 

85.3    9J 

96.0 

9.99 -.00 

40.3    0.4 

9.11     .00 

66.9    9J 

93.87    .04 

78.9    IJ 

58.90     .18 

83.0    9.4 

Oet.    6.0 

9.99  +.00 

40.8    6.7 

9.06  ^.04 

63.9    8J 

99.84  -.01 

77.3    IJ 

58.81  -.06 

80.7    9.4 

16.0 

9.96    .00 

41.7    OJ 

9.04  +.08 

69.9    8.4 

93.85  4>.03 

75.4    9.0 

5a8l  +J4 

78.3    9J 

96.0 

9.34  +.11 

4^7  -)  J 

9.09  +.08 

56.5 -8J 

93.91  4>.88 

73.3 -«J 

56.89  +.18 

76.0  48J 

Not.   4.9 

9.48    .10 

44.0    1.4 

9.91     .16 

59.9    SJ 

94.09    .18 

70.9    9.4 

59.06    J8 

73.9    9.0 

14.9 

9.66    JO 

45.6    1.7 

9.39    Jl 

49.3    8.8 

94.17     .18 

68.4    9.0 

50.39    Jl 

79.0    1.7 

94.9 

9.88    JH 

47.3    1.0 

9.64    J8 

45.7     8.6 

94.38    J8 

65.8    9.7 

59.67    J8 

70.6    I J 

IVe.   4.8 

3.14     .98 

49.3    9.0 

9.94     J8 

49.4    8.8 

94.09    J7 

63.1     9.7 

60.09    .45 

69.5    0  8 

14.8 

3.43 +.30 

51.4  -8.1 

10.30  +.88 

39.9-8.8 

94.91  +J0 

60.4-8.8 

60.57  +J1 

69.0 +8  J 

94.8 

3.76    .88 

53.5    9M 

10.70    .41 

36.4    8.8 

95.99    J8 

67.8    9J 

61.10    J4 

68.9  -8J 

34.8 

4.07 +J9 

56.7^1 

11.13 +.48 

34.1  -9.1 

95.55 +J3 

55.4-9.8 

61.65  +J8 

69.4  -OJ  ! 
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APPARENT  PLACES  FOB  THE  UPPBB  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Duto. 

aDraeonit. 

aBootia. 
{Jirehuiu.) 

(9Bootia. 

pBootifl. 

Right 

DeoUnaHon 
ITorth. 

Asoension. 

Declioatioii 
North. 

Bight 
Aaeension. 

Declination 
North, 

Bight 
Aaoeoiion. 

Declination 
North. 

h     m 

14     1 

+64  53 

h     m 

14  10 

+  19  45 

h     m 

14  21 

+52  21 

h     m 
14  27 

+30  51 

(Dec.30.8) 

2o!98  +Ji7 

72.5  -9.3 

s 
34.40  +.39 

37''6  -9.4 

• 

23.25  +.49 

42.2  -9.6 

a 
1.18 +.39 

28.V  -9.6 

Jan.   9.8 

21.56    .00 

70.5     1.7 

34.72     .33 

35.3    9.9 

23.68     .44 

39.8    9.1 

1.52     .34 

26.3    9.9 

19.8 

22.18    .61 

69.1     1.0 

35.05     .33 

33.2     1.9 

24.12    .45 

38.0     1.5 

1.87     .35 

24.2    1.8 

29.7 

22.79     .60 

68.4  -0.4 

35.38     .39 

31.6     1.5 

24.58    .45 

36.7    0.0 

2.22    .34 

22.6     1.3 

Feb.   8.7 

23.38    .08 

68.4  +0.3 

35.70     .30 

30.3    1.1 

25.02     .43 

36.2  -0.3 

2.56    .33 

21.5    0.8 

18.7 

23.94  ^-.63 

69.0  +6.9 

35.99 +.98 

29.4  -0.6 

25.44  +.40 

36.2  +0.3 

2.88  +.31 

21.0-0.9 

88.7 

24.44     .47 

70.2    1.5 

36.25    .95 

29.0  -0.9 

25.82    .36 

36.9    0.0 

3.18     .98 

21.0+0  J 

Mar.  10.6 

24.87     .30 

72.0    9.0 

36.49    .99 

29.1  +0.9 

26.16     .31 

38.1     1.5 

3.44    .95 

21.4    0.7 

20.6 

25.23     .31 

74.2    9.4 

36.69    .18 

29.5    0.6 

26.45    .96 

39.8    9.0 

3.67     .91 

22.4     1.1 

30.6 

25.50     .S9 

76.8    9.7 

36.85    .15 

30.4     I.O 

26.68    .90 

42.0     9.3 

3.86    .17 

23.7     1.5 

Apr.   9.5 

25.67  +.13 

79.7  +9.9 

36.98  +.11 

31.4  +1.9 

26.85  +.14 

44.5  +9  6 

4.01  +.13 

25.4  +1.8 

19.6 

25.76  +.05 

82.7    3.0 

37.07    .08 

32.8     1.4 

26.97    .00 

47.2    98 

4.12     .10 

27.3    9.0 

29.5 

25.77  -.04 

85.7    3.0 

37.13     .06 

34.3     1.5 

27.02  +.03 

60.0     9.8 

4.20    .06 

29.4    9.1 

May   9.5 

25.69    .19 

88.6    9.8 

37.16  +.09 

35.8    1.6 

27.03  -.09 

52.8    9.8 

4.24  +.09 

31.6    9.9 

19.4 

25.54     .10 

91.3    9.6 

37.16  -.01 

37.4     1.6 

26.98    .07 

55.5    9.0 

4.24  -.01 

33.7     9,1 

29.4 

25.32  -.95 

93.8  +9.3 

37.14  -.04 

39.0  +1.5 

26.88  -.19 

58.0  4«.4 

4.22  -.04 

35.8  44.0 

June  8.4 

25.04     .30 

95.9    1.9 

37.09     .06 

40.4     1.4 

26.74     .16 

60.2    t.1 

4.16    .07 

37.7     1.8 

18.4 

24.71     .36 

97.6    1.5 

.37.01     .06 

41.7    1.9 

26.56     .10 

62.2     1.7 

4.08    .10 

39.4     1.6 

28.3 

24.35    .38 

98.8    1.0 

36.92    .10 

42.8    1.0 

26.36    .99 

63.7     1.3 

3.97    .19 

40.8     1.3 

July  8.3 

23.95    .40 

99.6  +0.5 

36.80    .19 

43.6    0.8 

26.12    .95 

64.7    0.0 

3.84     .14 

42.0     1.0 

18.3 

23.54  -.49 

99.8    0.0 

.36.68  -.13 

44.3  +0.5 

25.87  -.96 

65.4  +0.4 

3.69  -.16 

42.8  +0.6 

28.2 

2.3.12     .49 

99.4  -0.6 

36.54     .14 

44.7  +0.f 

25.60    .97 

65.5  -O.l 

3.53    .17 

43.2  +0.3 

Aug.  7.2 

22.70     .41 

98.6    1.1 

36.39     .15 

44.8    0.0 

25.32    .98 

65.2    0.6 

3.36    .17 

43.3  -0.1 

17.2 

22.29    .40 

97.3    1.6 

.36.25    .14 

44.6  -0.3 

25.05    .97 

64.4     1.1 

3.18    .17 

43.1     0.4 

27.2 

21.91      .37 

95.5    9.1 

36.11     .14 

44.1     0.6 

24.78    .96 

63.1     1.5 

3.01     .16 

42.4    0.8 

Sept.  6.1 

21.56 -.39 

93.2  -9.5 

35.98  -.19 

43.3  -0.9 

94.53 -JB3 

61.3  -S.0 

2.85  -.15 

41.4  -I.S 

16.1 

21.26    .97 

90.5    9.0 

35.86    .10 

42.3     1.9 

24.32    .90 

59.1     9.4 

2.71     .13 

40.0     1.6 

26.1 

21.01     .91 

87.5    3.9 

35.78    .07 

40.9    1.5 

24.13    .16 

66.6    9.7 

2.60    .10 

38.3     1.9 

Oct.    6.1 

20.84     .14 

84.1      3.5 

35.73 -.03 

39.2    1.8 

24.00     .11 

5QJf    3.1 

2.52     .06 

36.2    2Jt 

16.0 

20.74  -.05 

80.5    3.7 

35.71  +.01 

37.3    9.1 

23.92  -.05 

50.4    3.4 

2.48  -.09 

33.8    9.5 

26.0 

20.73  +.04 

76.7  -3.8 

35.75  +.06 

35.1  -9.8 

23.90  +.01 

47.0  -3.5 

2.48  +0)3 

31.2-9.8 

No7.  5.0 

20.82    .13 

72.9    3.9 

35.83     .11 

32.7    9.5 

23.95    .06 

43.3    3.7 

2.54     .09 

28.3    3.0 

14.9 

21.00     .99 

69.0     3.8 

35.96    .16 

30.1     9.7 

24.07    .15 

89.6    1.7 

2.66    .14 

95.2    3.1 

24.9 

21.27     .39 

65.3    3.7 

36.14     .90 

27.3     9.8 

24.26     JO 

35.9    8.7 

2.82    .19 

22.1     3.1 

Deo.   4.9 

21.63     .40 

61.7    3.4 

36.37    .95 

24.5     9.8 

24.52    .90 

32.3    S.5 

3.04     .94 

19.0    3.1 

14.9 

22.08  +.48 

58.4  -3.1 

36.64  +.98 

21.8-9.7 

24.84  +.36 

28.9-3.3 

3.30 +.96 

15.9  -3.0 

24.8 

22.59    .54 

55.6    9.6 

36.93    .31 

19.1     9.6 

25.21     .30 

25.8    i.9 

3.60     .31 

13.0     9.8 

34.8 

23.16  +.58 

53.2  -9.1 

37.25  +.33 

16.5  -9.5 

25.62  +.49 

23.1  -9.5 

3.93  +.34 

10.3  -fl^ 
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APPARRNT  PLACES  FOE  THE  UPPEB  TRAKSTT  AT  WASHIHaTOK. 

6  UrMB  Minorit. 

a*  C«nUori. 

f  Bootii. 

a*  Libra. 

DM. 

^jMff^ 

KotOl 

Bight 

DeoUiuitSoii 

KJ^^ 

DMMlMtlOB 

KorHL 

Blfbt 
AmSsIoii. 

B9Utk. 

14  27 

+i4  id 

h     m 
14  32 

-60  22 

h     m 
14  40 

+21  ^ 

b     m 
14  44 

-15  34 

|(D«e.d0.8) 

• 
48.58  'l-.as 

7L8  -3.4 

8.64 +-.63 

85.1     0.0 

8 

6.78  +-.91 

30'.'6  -9.6 

8 

48.53  +.91 

37. 9 -1.6 

Jao.    0.8 

43.49    .M 

69.1     1.8 

3.19    .55 

85.3-0.5 

7.05    .33 

88.8    9.9 

48.86    J9 

39.5    1J 

19.8 

44.47     M 

67.6    1.S 

3.75    .96 

86.1     1.0 

7.39     .94 

86.0    1.0 

43.19    .98 

41.8    1.7 

89.7 

45.47  1.01 

66.8-0.6 

4.30    .55 

87.3    1.4 

7.73     .94 

84.3    1.6 

43.58    M 

48.8    1.7 

Ft*.   8.7 

46.47     .96 

66.6 -W.9 

4.84     .53 

88.9    1.8 

8.06     .93 

83.1     1.6 

43.84     .91 

44.5    1.6 

18.7 

47.44  •f.OS 

67.8  +0.8 

5.36  +.40 

30.9  -9.1 

8.38  4-.91 

88.3 -OJi 

44.14  +.90 

46.1  -1.5 

28.7 

48.33     .84 

68.3    1.4 

5.83    .45 

33.1     9.4 

8.67     .96 

88.1     0.0 

44.43     .98 

47.5    1.4  1 

Mar.  10.6 

49.11     .73 

70.1     1.8 

6.86    .40 

35.6    9.6 

8.94     .96 

88.4  +«.5 

44.69     .94 

48.8    IJI 

20.6 

49.78    M 

78.3    9.4 

6.63    .36 

38.3    9.8 

9.17     .91 

83.1     0.9 

44.98    .99 

49.9    1.0 

30.6 

60.30    .44 

74.9    9.8 

6.95    .90 

41.1     9.6 

9.37    .18 

84.3    1.9 

45.18    .19 

50.9    0.8  ! 

Apr.    0.6 

50.66  4-.9S 

77.8  +3.0 

7.81  +.93 

44.0  -9.9 

9.53  +.15 

25.8  +1.6 

45.89  +.16 

51. 6 --0.7  1 

19.6 

50.87  -f.lS 

80.9    3.1 

7.48    .17 

46.9    9.9 

9.66    .11 

87.6    1.9 

45.43    .19 

58.8    0.5 

89.5 

50.91  -.04 

84.0    3.1 

7.56    .11 

49.7    9.8 

9.75    .07 

89.5    9.0 

45.54     .10 

68.6    0.4 

Umj    9.5 

50.79    .10 

87.1     9.0 

7.64  +-.05 

68.4     9.7 

9.81     .04 

31.6    9.1 

45.63     .07 

58.9    ojl, 

19.4 

50.53     .33 

90.0    9.6 

7.66  -.01 

55.0     9.5 

9.83  +.01 

33.6    9.0 

45.68    .04 

53.1  -0.1 

89.4 

50  13 -.46 

98.6+9.5 

7.68  -.07 

57.3  -9.9 

9.88  -.09 

35.6  +1.9 

45.71  +.01 

53.1     0.0 

Jan«  a4 

49.68    .57 

94.9    9.1 

7.58    .13 

59.5    9.0 

9.78    .05 

37.5     1.8 

45.70  -.01 

53.1  +«.! 

18.4 

49.00     .66 

96.7    1.6 

7.36    .18 

61.3     1.7 

9.71     .06 

39.8    1.6 

45.67     .04 

5.3.0    0.9 

88.3 

4a89    .74 

98.1     1.9 

7.15    .93 

68.8    1.3 

9.68    .11 

40.7    1.9 

45.68    .07 

58.8    0.9 

July  8.3 

47.58    .79 

99.0    0.6 

6.89    .96 

63.9    0.9 

9.50    .13 

41.9    1.0 

45.54     .08 

68.5    0.9 

18.3 

46.71  -.63 

99.4+0.1 

6.60  -.39 

64.6-0.5 

9.37  -.14 

48.8  +«.7 

45.43  -.11 

58.8  +0.9 

88.3 

45.86     M 

99.8  -4>.4 

6.87    .34 

64.8    0.0 

9.81     .16 

43.4    0.4 

45.31     .13 

51.6    0.4 

Aug.  7.8 

45.01     .64 

98.5    1.0 

5.98    .35 

64.6  +«.4 

9.05    .17 

43.6  +«.! 

46.17     .14 

51.4     0.4 

17.8 

44.18     .69 

97.3    1.5 

5.56    .36 

64.0    0.8 

8.88    .17 

43.5 -M 

45.03     .15 

50.9    0.5 

87.8 

43.38    .76 

95.6    9.0 

5.88    .34 

63.0    1.9 

8.71     .17 

43.0    0.6 

44.88    .15 

50.5    0.6 

Sept.  6.1 

48.63  -.71 

93.4  -9.4 

4.89  -.31 

61.6  +1.6 

8.55  -.15 

48.8  -1.0 

44.74  -.19 

50.0 +0.5 

16.1 

41.95    .63 

90.8    9.8 

4.60    M 

59.8    1.9 

8.40     .13 

41.0    1.9 

44.61     .11 

49.6    0.4 

86.1 

41.37    .63 

87.8    3.9 

4.37     .90 

57.8    9.1 

8.88    .11 

39.4    1.7 

44.51     .00 

49.8    0.9  , 

Oof.    6.1 

40.90    .41 

84.4    3.5 

4.80     .19 

55.6     9.3 

8.19    .07 

37.6    9.0 

44.44     .05 

48.9    0.9  1 

16.0 

40.56    .97 

80.8    3.7 

4.18  -.04 

53.3     9.3 

8.14  -.03 

36.5    9.9 

44.41  -.01 

48.7  +«.1 

86.0 

40.37  -.19 

77.0  -3.9 

4.18  +.06 

50.9  +9.3 

a  14  4-.06 

33.0-9.6 

44.43  +.04 

48.8  -0.1  ' 

Nov.  5.0 

40.33  4-.04 

73.1     3.9 

4.88    .15 

48.7    9.1 

8.18    .07 

30.3    9.8 

44.49    .00 

49.0    0.9; 

15.0 

40.45    .81 

69.8    3.9 

4.41      .94 

46.7     1.9 

8.88    .19 

87.4    9.9 

44.61     .14 

49.5    0.6  < 

84.9 

40.74     .37 

65.3    3.6 

4.69    .99 

44.9     1.6 

8.43    .18 

84.4     9.0 

44.77     .19 

50.8    OJ 

Dm.    4^ 

41.19     J3 

61.7     3.6 

6.05    .40 

43.5     1.9 

8.64     .93 

81.4    9.0 

44.90     .93 

51.8    1.1 

14.9 

41.79 +.67 

58.3  -3.9 

5.48  +.46 

48.6  +0.7 

8.89  +.97 

18.3  -9,0 

4?^.84  +.97 

59.4  -1.9 

84.8 

48.53     .79 

66.4    9.7 

5.98    .51 

48.0  +0.3 

9.17     .30 

15.4    9J 

4.5.53     .90 

63.7     1J 

34.8 

43.38  iM 

68.9 -9J 

6.51  +-.54 

48.0  -0.9 

9.49  +-.30 

13.7-9.6 

45.85  +.99 

55.3  -1.6 
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APPABEKT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTOK. 

^UrMMinorii. 

P  Bootia. 

P  Libra. 

;i'  Bootii. 

Hean 

SOIAT 

Dikto. 

Right 
\M(\entA<m. 

DecHnatkwi 
NortlL 

Bight 
Aaoeniiion. 

Dedlilation 
Jforth, 

Bight 

Dedlnirfioii 

Bight 
Aaowriim. 

DeeUnatida 
JTorO. 

h     m 

14  50 

+74  86 

h     m 

14  57 

+40  49 

h     m 
15  11 

-   8  68 

h     n 
15  20 

+37*"  46 

(Deo.30.8) 

8 

58.63  +.73 

23J  -9.7 

8 

44.02  +.» 

38''l  -9.8 

• 
0.20  +.90 

14''4  -1.6 

15^ +.80 

56^9^0 

Jan.   9.8 

59.41     .88 

20.7    a.l 

44.37     .36 

35.4    9.4 

0.51     .31 

16.1     1.7 

16.21     .33 

54.1     %M 

19.8 

60.26     .87 

18.9    1.5 

44.74     .38 

33.9    9.0 

0.82     .39 

17.8    1.7 

16.56     .35 

51.7    B.9 

29.8 

61.16     .90 

17.7     0.9 

45.12     .38 

31.4    1.5 

1.14     .39 

19.4     1.6 

16.92     .86 

49.7     1.7 

Feb.   8.7 

62.07     .90 

17.2-0.9 

45.49     .37 

30.3    0.9 

1.46     .31 

21.0    1.5 

17.28    .36 

48.3    l.l 

18.7 

62.95  +.86 

17.4  +0.5 

45.a5  +.35 

29.7  -0.3 

1.77 +.30 

22.4  -1.3 

17.63  +.36 

47.5  -0.5 

28.7 

63.79    .80 

18.2    1.1 

•46.19     .33 

29.7  +0.3 

2.05     .96 

23.6    1.1 

17.97    .33 

47.3    0.0 

Mar.  10.7 

64.55    .71 

19.7    1.7 

46.51     .30 

30.3    0.9 

2..32     .95 

24.6    0.0 

18.28     .80 

47.6  +0.6 

20.6 

65.^1     .00 

21.6    9.9 

46.78     .96 

31.4    1.4 

2.57     .93 

25.4    0.7 

18.57    .97 

48.5    1.1 

30.6 

65.75     .47 

24.1     9.6 

47.02     J» 

33.0    1.8 

2.78     .90 

25.9    0.4 

18.82    .93 

49.9    1.6 

Apr.    9.6 

66.15  +.33 

26.9+9.9 

47.22  +.17 

35.0  +9.1 

2.97  +.18 

26.2  -0.9 

19.03  +.19 

61.7  +9,0 

19.5 

66.42     .19 

29.9    3.1 

47.37    .13 

37.3    9.4 

3.14     .15 

26.4    0.0 

19.20    .15 

53.8    9.3 

29.5 

66.54  +.05 

33.0    3.1 

47.47     .09 

39.8    9.5 

3.27    .19 

26.3  40.1 

19.34    .11 

56.2    9.4 

May   9.5 

66.52  -.09 

36.1     3.1 

47.54  +.04 

42.4    9.6 

3.38     .09 

26.2    0.9 

19.43    .07 

58.7    9.5 

19.5 

66.37     .S9 

39.1     9.9 

47.56     .00 

45.0    9.5 

3.45    .06 

25.9    0.8 

19.48  +.03 

61.2    9.5 

29.4 

66.08  -.34 

42.0  +9.7 

47.55  -.04 

47.5  +9.4 

3.50  +.03 

25.6  +0.4 

19.50  -.01 

63.8  +9.5 

June  8.4 

65.68     .45 

44.5     9.3 

47.49     .07 

49.8    9JI 

3.52    .00 

25.2    0.4 

19.47    .04 

66.2     9.3 

i8.4 

65.18     .55 

46.6    1.9 

47.40     .11 

51.9    9.0 

3.51  -.09 

24.7    0.4 

19.41     .08 

68.4     9.1 

28.4 

64.59     .63 

48.3    1.5 

47.28     .14 

53.7     1.6 

3.47     .05 

24.3    0.5 

19.31     .11 

70.3     1.8 

Jul/   8.3 

63.93     .69 

49.5    1.0 

47.13     .17 

55.1     1.3 

3.41     .07 

23.8    0.4 

19.18     .14 

71.9     1.5 

18.3 

63.21  -.74 

50.2  +0.5 

46.95  -.19 

56.2  +0.9 

3.31  -.10 

23.4  +0.4 

19.03  -.17 

73.2  +1.1 

28.3 

62.45    .77 

50.4  -0.1 

46.75     SI 

56.9  +0.5 

3.20     .19 

23.0     0.4 

18.84     .19 

74.1     0.7 

Aug.  7.3 

61.68    .78 

50.1     0.6 

46.54     .99 

57.1     0.0 

3.07    .14 

22.5     0.4 

18.64     .91 

74.6  +0.8 

17.2 

60.90    .77 

49.2    1.1 

46.32     .99 

56.9  -0.4 

2.93     .15 

22.2    0.4 

18.43    .99 

74.7  -O.l 

27.2 

60.14     .74 

47.8    1.6 

46.10     .99 

56.3     0.9 

2.78     .15 

21.8    0.3 

18.21     .99 

74.3     0.0 

Sept.  6.2 

59.42  -.60 

45.9  -9.1 

45.88  -.91 

55.2  -1.3 

2.63  -.14 

21.6+0.9 

18.00  -.91 

73.5  -1.0 

16.1 

58.76     .63 

43.6    9.5 

45.68    .19 

53.7     1.7 

2.49    .13 

21.4  +0.1 

17.79    .90 

72.3     1.4  1 

26.1 

58.16     .55 

40.8    9.9 

45.51     .16 

51.8    9.1 

2.37     .11 

21.4    0.0 

17.61     .17 

70.7     1.8  I 

Oct.    6.1 

57.67     .44 

37.7     3.3 

45.37    .19 

49.5     9.5 

2.28    .07 

21.4  -0.9 

17.45    .14 

68.7     9.9 

16.1 

57.28     .33 

34.3    3.6 

45.28    .07 

46.9     9.8 

2.23  -.03 

21.6    0.8 

17.34     .09 

66.3     9.8 

26.0 

57.02  -.19 

30.6  -3.8 

45.23  -.09 

43.9  -3.1 

2.22  +.01 

22.0  -0.5 

17.27  -.04 

63.6  -9.9 

Nov.   5.0 

56.89  -.05 

26.8     3.9 

45.24  +.04 

40.7     3.3 

2.25    .06 

22.7    0.7 

17.25  +.01 

60.6     8.1 

15.0 

56.92  +.10 

22.8     3.9 

45.31     .10 

37.4     3.4 

2.34     .11 

23.5    0.9 

17.29    .07 

57.4     3.3 

24.9 

57.09     .85 

19.0     3.8 

45.44     .16 

33.9     3.5 

2.48     .16 

24.5    1.9 

17.39     .13 

54.0     3.4 

Deo.    4.9 

57.42     .40 

15.2     3.6 

45.62     .99 

30.4     3.4 

2.66    .91 

25.8    1.3 

17.55     .19 

50.6     3.4 

14.9 

67.90  +.54 

11.7-3.4 

45.87  +.97 

27.0  -3.3 

2.89  +.96 

27.2  -1.5 

17.77  +.94 

47.2  -8.8 

24.9 

58.51     .66 

8.5     3.0 

46.16     .31 

23.8     3.1 

3.15     .90 

28.8    1.6 

18.03     .98 

44.0     3.1 

34.8 

59.23  +.70 

5.7-9.5 

46.49  +.34 

20.8  -9.8 

3.45  +.30 

30.5  -1.7 

18.33  +.38 

40.9  -^0  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRAK8IT  AT  WA8HIN0T0N. 

y*Vnm 

MiB0ri6. 

a  Sorpootii. 

f  S«rp«iitis. 

Me«a 

Date. 

RIflit 
AmmiIob. 

DedlMtloii 

Right 

DeeUBsttoB 

Right 

Kftk. 

Right 
Anwwkffl. 

DeellnftUon 

li     m 

15  20 

+12  13 

b     m 

15  29 

+27    5 

h     m 
15  88 

+  6  46 

h     n 

15  45 

+  4*^48 

(Deo.dO.9) 

8 

51.16  -i-je 

0t 

36.1  -f.9 

57.41  +J6 

17.7  -9.7 

46.13  +.97 

34.4  -9J9 

15.06  +J7 

48^6 -9J 

Jed.   9.8 

51.79    .67 

33.3    t.6 

57.70    .99 

16.0    93 

46.41     .99 

39.9    9.1 

15.33    M 

46.6    9.0 

19.8 

69.50    .74 

31.1     1.9 

58.09    .99 

19.6     9.9 

46.71     .89 

30.9    IS 

15.69    M 

44.5    1.9 

99.8 

53.96    .78 

99.5    1.3 

58.35    J9 

10.7    1.8 

47.09    .91 

96.4     1.7 

16.93    M 

49:7    1.7 

Feb.   8.8 

54.05    .79 

98.5  -6.6 

68.68    J9 

9.1     1.9 

47.33    .91 

96.8    1.4 

16.94     SI 

41.9    1.4 

18.7 

54.84  -l-.TS 

98.9  +6.1 

69.00 +.99 

8.1  -«.8 

47.63  +.80 

95.6  -1.1 

16.54  +J0 

39.9  -1.1 

1W.7 

55.60    .74 

98.7    0.7 

59.31     .80 

7.6  -0.9 

47.99    JO 

94.7    0.7 

16.83    M 

39.0    0.8 

Mwr.10.7 

56.31     .07 

99.7    1.9 

50.61     .93 

7.5  +0.9 

48,90    ST 

94.1  -9.4 

17.11     sr 

38.4    0.4 

«0.7 

56.94     M 

31.3    1.9 

59.88    M 

8.0    0.7 

48.45    M 

93.9    •S 

17.37    .95 

38.9  -«.l 

30.6 

57.49    .41 

33.5    t.4 

60.11     .99 

9.0    1J9 

48.69    M 

94.1  -KJ 

17.61     M 

38.3  40J 

Apr.  9.6 

57.93  +.86 

36.0  +9.7 

60.39  +.19 

10.3  +1.5 

48.89  +.19 

94.6 +«J 

17.89  +  JO 

38.7  40.5 

19.6 

68.95    M 

38.9    9.6 

60.50    .16 

19.0     1.9 

49.07    .17 

95.3    9S 

16.01     .17 

39.3    0.8 

99.5 

56.45    .14 

49.0    9.1 

60.64     .19 

14.0    9.0 

49.93    .14 

96.3    IJ 

18.16    .15 

40.9    1.6 

Mmj   9.5 

56.53  +.M 

45.1     9.1 

60.75    .09 

16.1     9.9 

49.85    .11 

97.4     1J9 

18.30    .19 

41.9    1.1 

19.5 

68.49  -.10 

48.3    9.1 

60.89    .06 

18.3    9.9 

49.44     .08 

98.6    la 

18.40    .00 

49.3    IJ 

89.5 

58.34  -.31 

51.3  +9.9 

60.86  +.09 

90.4+9.1 

49.51  +.06 

99.9  +U 

18.47  +.06 

43:6  +1 J 

Jane  8.4 

58.07    .31 

54.0    9.6 

60.86  -.01 

99.6    9.1 

49.54  +.09 

31.9    IJ 

18.51  +.03 

44.7    19 

18.4 

57.71     .41 

56.5    9.9 

60.84     .64 

94.5    1.0 

49.55  -.01 

39.4     IS 

18.69    .00 

46.9    1.1 

98.4 

57.96    .49 

58.5    1.6 

60.77    .06 

96.3     1.6 

49.59     .04 

33.6    1.1 

18.50  -.03 

47.0    1.6 

Jal7  8.4 

56.73    M 

60.1     1.4 

60.68    .11 

97.8    1.4 

49.46    .07 

34.6    1.6 

18.45    J7 

47.9    0.9 

laa 

56.14  -.61 

61.3  +0.9 

60.56  -.13 

99.1  +1.1 

49.38  -.10 

35.5  40.9 

18.37  -.00 

48.8  +0.8 

98,3 

55.50     .66 

61.9  +0.4 

60.49    .15 

30.0    0.8 

49.97    .19 

36.9    0.7 

18.96    .19 

49.5    0.7 

Aug.  7.3 

54.83     .66 

69.1  -0.1 

60.96    .17 

30.6    0.4 

49.14     .14 

36.8    0.5 

18.13    .14 

60.1     OJ 

17.9 

54.14     .60 

61.7    0.6 

60.07    .18 

30.8  +0.1 

48.99    .15 

37.1     OJ 

17.99    .15 

60.5    OJ 

97.9 

53.45    .66 

60.8    1.9 

69.89    .19 

30.7^.3 

48.83    .16 

37.3+9.1 

17.83    .16 

50.7  +0.1 

8«pt.  6.9 

59.78 -.66 

59.3  -1.7 

69.70  -.18 

30.3  -0.7 

48.68  -.16 

37.3  -0.1 

17.67  -.16 

50.7  -0.1 

16.9 

59.14     M 

57.4    9.9 

69.69    .17 

99.4    1.0 

48.59     .16 

37.0    0.4 

17.59    .15 

50.5    OJ 

96.1 

51.56     .65 

55.0    9.6 

59.36    .15 

98.9    1.4 

48.38    .13 

36.5    0.6 

17.38    .13 

50.1     0.5 

Cot.    6.1 

51.05    .47 

59.9    9.0 

69.93    .19 

96.6    1.7 

48.97    .10 

35.8    0.9 

17.96    .16 

49.4    OJ 

16.1 

50.63    .97 

49.1     3.3 

69.13    .08 

94.7    9.1 

48.19    .06 

34.8     I.I 
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50.8    9.0 

49  39.6    7.9 

57.7     9.9 

60.81     .19 

69.8    9J 

98.6 

11^1     .11 

19.3    0.8 

19.93    .07 

53.7    9.0 

49  38.5    4.4 

60.7    9.1 

60.99    .00 

65.6    9J 

Jolj  8^ 

19.00     .97 

11.5    0.7 

19.97  +.09 

56.7    9.9 

49  41.5+1.4 

63.8    9.1 

60.99  4.04 

68.4    9.7 

18.4 

19.04  +.09 

10.9  40.0 

19.97  -.09 

59.4+9.7 

49  41.4-1.6 

66.9  -9.1 

61.01  -.01 

71.1  f9J 

98.4 

19.05  -.09 

10.3    0.5 

19^1     .06 

69.0    9.4 

49  38.3    4.5 

70.0    9.9 

60.97     .06 

73.6    9J 

Aug.  7.4 

19.01     .00 

9.9    0.4 

19.80     .19 

64.3    9.1 

49  39.3    7.4 

79.8    9.7 

60.90    .10 

75.8    9.1 

17.4 

11.93     .00 

9.6    0.9 

19.66    .17 

66.9    1.8 

49  93.5  10.0 

75.4     9.4 

60.78    .14 

77.7    IJ 

97.3 

1139    .13 

9.4  40.9 

19.46    jm 

67.9    1.4 

49  19.3  l9Ji 

77.6    9.0 

60.61     .18 

79.3    1.4' 

Scpc  6.3 

11.68 -.15 

9.3    0.0 

19.94 -J9 

69.1  41.0 

41  50.1-14.1 

79.4  -1.5 

60.49  -JO 

80.5  41.6  ' 

16.3 

11.69    .17 

9.3  -0.1 

19.00    J5 

69.8    0.5 

41  44.9  15.4 

80.6    0.9 

60.91     J9 

81.4    0.0  1 

96.9 

11.35    .17 

0.4    0^ 

11.74     .96 

70.9  40.1 

41  98.3  16.1 

81.3-0.4 

59.98     J3 

61.8  40  J 

Oet.    6.9 

11.17     .17 

9.6    0.9 

11.48    M 

70.0  -0.4 

41  19.0  16.9 

81.4  40.9 

59.74     J3 

81.7-0  J 

16.9 

11.01     .10 

9.9    0.3 

11.93    J5 

60.4    0.8 

40  55.9  15.6 

80.9    0.8 

59.51     J9 

81.3    0.7 

96.9 

10.86  -.14 

10.3  -0.4 

11.00 -.99 

68.4  -1.3 

40  40.8-14.4 

79.8  41.4 

59.99  -.90 

80.4  -1.1 

Ko^.  5.1 

10.74     .10 

10.7    03 

10.79     .19 

66.9    1.7 

40  97.1   19.6 

78.1     1.9 

59.10     .18 

79.1     IJ 

15.1 

10.65    .07 

11.3     0.6 

10.69    .15 

64.9    9.1 

40  15.6  10.9 

75.9     9.4 

58.94     .14 

77.3     1.9  1 

95.1 

10.61  -.03 

19.0     0.7 

10.49     .10 

69.6    9.5 

40    6.7    7.4 

73.4     9.8 

58.89    .10 

75.9    9.9 

Dm.    5.1 

10.60  +.09 

19.8    0.8 

10.41  -.06 

59.9    9.8 

40    0.8    4.4 

70.4     9.1 

58.75  -  J6 

79.7    9J 

15.0 

10.65  +U>7 

13.6-0.9 

10.39     .00 

56.9  -3.1 

39  58.1-1.1 

67.9  +9.9 

58.79    .00 

70.0  -9.8 

95.0 

10.74     .11 

14.6     1.0 

10.41  +.05 

53.8    3.9 

39  58.84  9.9 

63.9    9  9 

58.74  4.06 

67.1     9.0; 

35.0 

10.86  f.lS 

li.6  -1.0 

10.50  +.11 

50.6-3.3 

40   9.S4  5.7 

60.6  43.4 

58.89  +.10 

64.1  -3.0 
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AFPA&EBT  PLACES  FOB  THE  UPPER  T&AKSIT  AT  WAfiHIHGnOV. 

a  flafittariL 

50DrmeoBia. 

CAipiil.. 

•  Sa^ittsiiL. 

Date. 

Bight 
▲aeenaioA. 

nnrltaartflii 
Ihutk. 

»^»on. 

DwsUwittoai 
JTorO. 

Bigkt 

DeeUMlieB 
jr«rfJL 

▲J^^ 

AMtt. 

h     m 
18  48 

•^26  25 

h     m 

18  49 

+75  17 

h     m 

19    0 

+  13  41 

19  n 

-19     8 

Jau.    0.0 

20.25  -f.lS 

6l!o  4«.9 

52.41  -.10 

72L8-3.6 

• 
16.27  +U» 

57.4  -a.1 

5.87+46 

59'i-o.9 

10.0 

20.40    .17 

60.8    0.9 

52.41  +.06 

69.1     3.6 

16.38    .12 

55.2    9.1 

5.99     .14 

59.8    0.9 

90.0 

20.59    .tl 

60.6    0.9 

52.57     .94 

65.6    3^ 

16.51     .16 

53.1     9U» 

6.14     .17 

59.9    0.1 

29.9 

20.81     Jti 

60.4    0.9 

52.89    .40 

62.2    3.3 

16.69    .19 

51.2     1.9 

6.33    jao 

60.1  -0.1 

Feb.  8.9 

21.07    jn 

60.2    0.9 

53.36    .53 

59.1    9.9 

16.89    .Si 

49.4     1.7 

6.55    .93 

60.1     0.0 

18.9 

21.34  •f.ao 

60.0+0.9 

53.96  +.60 

56.3-9.6 

17.12 +JM 

47.9  -1.3 

6.80 +.95 

60.1     0.0 

38.8 

21.64    .30 

59.8    0.9 

54.67    .75 

54.1     1.9 

17.37    .96 

46.7    1.0 

7.06    .97 

60.0  40.9 

Mar.  10.8 

21.95    .39 

59.5    0.3 

55.47     .89 

52.5    1.3 

17.63    S7 

45.9    0.6 

7.35    .99 

59.8    0.3 

90.8 

22.27    .39 

59.2    0.3 

56.32    .87 

51.5  -0.7 

17.91     .99 

45.5  -0.9 

7.64     .30 

59.5    0.4 

30.8 

22.60    .33 

58.9    0.3 

57.20    .88 

51.2    0.0 

18.20    .99 

45.6  40.S 

7.95     .31 

59.0     0.5 

Apr.  9.7 

22.93  +.33 

58.5+0.4 

58.07  +.86 

51.5  40.6 

18.49  +J» 

46.0  +0.7 

8.26  4.31 

58.5  40.6 

19.7 

23.25    .33 

58.1    0.4 

58.92    .89 

52.5    1.3 

18.78    .99 

46.9    1.1 

8.57    .31 

57.8    0.6 

29.7 

23.57    .31 

57.8    0.3 

59.71     .75 

54.0    1.8 

19.06     .96 

48.1     1.4 

8.88    .31 

57.1     0.7 

May  9.7 

23.88    .30 

57.5    0.3 

60.41     .66 

56.1     9.3 

19.34     .97 

49.7    1.7 

9.19    .30 

56.4     0.7 

10.6 

24.17     .96 

57.2     0.9 

61.02    M 

58.6    9.7 

19.59    .95 

51.5    1.9 

9.48    .98 

55.7    0.7 

29.6 

24.44  +.96 

57.0  +0.9 

61.50  +.49 

61.4  +3.0 

19.63  +.99 

53.4  +9.0 

9.75  +.96 

55.0  40.7 

June  8.6 

24.68    .99 

56.9    0.0 

61.85     .98 

64.6    3.9 

20.04    .19 

55.5    9.1 

9.99    .93 

54.4    0.6 

18.5 

24.89    .18 

56.9  -0.1 

62.06  +.14 

67.8    3.3 

20.21     .16 

57.6    a.1 

10.20    JM) 

53.9    0.5 

28.5 

25.05    .14 

57.0    0.9 

62.13  -.01 

71.2     3.4 

20.35    .19 

59.7    9.1 

10.38    .16 

53.5    0.3 

July  8.5 

25.17    .10 

57.2     0.3 

62.04     .16 

74.5     3.3 

20.45    .06 

61.8    9.0 

10.52    .11 

53.2    OJi 

18.5 

25.25  +.05 

57.6  -0.4 

61.80 -.30 

77.8  +3.9 

20.51  +.03 

63.7  +1.9 

10.61  +.07 

53.1  40.1 

28.4 

25.27    .00 

58.0    0.4 

61.43    .44 

80.9     3.0 

20.52  -.01 

65.4     1.7 

10.66  +.09 

53.0    0.0 

Aug.  7.4 

25.25  -.04 

58.4    0.5 

60.93     .57 

83.7     9.7 

20.49    .05 

67.0    1.4 

10.66  -.09 

63.1  -0.1 

17.4 

25.19    .09 

58.9    0.5 

60.30     .68 

66.2    9.3 

20.42    .09 

68.3    1.9 

10.61      .07 

53.3    0.9 

27.4 

25.08    .13 

59.4    0.5 

59.57     .77 

88.3    1.9 

20.31     .19 

69.4    0.9 

10.53    .10 

53.5    0.3 

Sept.  6.3 

24.94  -.15 

59.9  -0.4 

58.75  -.85 

90.0  +1.5 

20.17  -.16 

70.2  40.7 

10.41  -.13 

53.8  -0.3 

16.3 

24.77    .17 

60.3    0.4 

57.87    .91 

91.3    1.0 

20.00    .17 

70.8    0.4 

10.26    .16 

UA     0.3 

26.3 

24.59    .10 

60.6    0.3 

56.94     .04 

92.1  +0.5 

19.82    .18 

71.0  +0.1 

10.09    .17 

54.4     0.3 

Oct.    6.2 

24.40    .10 

60.9    0.9 

55.99    .05 

92.3    0.0 

19.64     .18 

71.0  -0.9 

9.91     .18 

54.7     0.3 

16.2 

24.21     .18 

61.0  -0.1 

55.04     .94 

92.1  -0.6 

19.46    .18 

70.7    0.5 

9.74    .17 

55.0    0.3 

26.2 

24.05  -.15 

61.1    0.0 

54.11  -.90 

91.2  -1.1 

19.28  -.16 

70.0  -0.8 

9.57  -.15 

55.3  -0.9 

Nov.  6.2 

23.91     .19 

61.0+0.1 

53.24     .83 

89.9    1.6 

19.13     .14 

69.1     1.1 

9.43    .13 

55.5    0.9 

15.1 

23.80     .08 

60.9    0.1 

52.45     .74 

88.0    9.1 

19.01     .11 

67.9    1.8 

9.32    .09 

55.7    0.2 

25.1 

23.74  -.04 

60.7    0.9 

51.75    .63 

85.6    9.6 

18.93     .07 

66.4     1.6 

9.24    .06 

55.9    0.9 

Dee.  5.1 

23.72  +.01 

60.5    OJS 

51.18    .60 

62.9    3.0 

18.88  -.09 

64.7     1.8 

9.21  -.01 

56.1     0.9 

15.1 

23.75  +.00 

60.3  +0.9 

50.75  -.85 

79.7-3.3 

18.87  +.09 

62.8-9.0 

9.22  +.03 

56.2-0.9 

25.0 

23.84     .10 

60.1    0.S 

50.47    .90 

76.3    3.5 

18.91     .06 

60.7    9a 

9.27    .06 

66.4    0.9 

35.0 

23.96  +.14 

59.9  +0.9 

50.36 -.03 

72.7-3.6 

18.99  +.10 

68.6-94 

9.37  +.19 

56.6-0.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

DAto. 

dOraconia. 

r  Draconii. 

6  Aquila. 

KAquila. 

BIfhft 

DeeUnaUoB 

Biffbt 
JUceasion. 

DeeUnation 
North. 

Bight 

Mora. 

Bight 
AM«naion. 

DMlinatioB 
Souik, 

19  12 

+67  27 

h     m 

19  17 

O            0 

+73    8 

h     n 

19  19 

+  2  53 

h      m 

19  30 

o         # 

-  7  16 

Jao.    0.0 

98.39  -.07 

63!!6  -3.0 

37.13  -.15 

6l'.'6  -3.5 

• 

51.83  4.07 

38.6  -1.5 

52.82  4.07 

35.9  -03 

10.0 

38.37  'I'.OS 

59.0    3.0 

37.05  -.01 

58.0    3.6 

51.93    .11 

37.1     1.5 

52.91     .11 

36.7    03 

90.0 

38.46    .14 

55.4     3.5 

37.11  4.13 

54.4     3.5 

52.05    .15 

35.7    1.4 

53.04     .14 

37.6    03 

39.0 

38.65    .94 

51.9    3.4 

37.33    .97 

50.9     3.4 

53.31     .18 

34.3    1.3 

53.19    .17 

38.3    0.7 

P«b.   8.9 

38.94     .34 

48.7    3.0 

37.65    .40 

47.7     3,1 

52.40    .99 

33.1     la 

53.38    30 

39.0    0.6 

lao 

39.33  +.49 

45.8  -9.6 

38.11  4.51 

44.8  -9.7 

52.62  4.93 

33.1  -0.9 

53.59  433 

29.5  ^.4 

28.9 

39.78    .49 

43.4    9.1 

38.68    .61 

42.3    9.9 

52.86     .95 

31.3     0.6 

53.83     35 

29.8  -03 

Mar.  10.8 

30.30    .54 

41.6    1.5 

39.34     .60 

40.4     1.6 

53.11     M 

30.8-0.3 

54.09     .96 

29.8    0.0 

30.8 

30.87    .56 

40.3    0.9 

40.06    .74 

39.0    1.0 

53.38     .98 

30.7    0.0 

54.36     36 

29.7  403 

30.8 

31.46    .00 

39.8  -0.9 

40.83    .77 

38.4  -0.3 

53.66     .99 

30.9  40.3 

54.64     .99 

29.3    03 

Apr.   9.8 

33.07  4.00 

39.9  •H>.4 

41.59  4.77 

38.3  40.3 

53.95  4.99 

31.4  40.7 

54.93  4.99 

28.7  40.7 

19.7 

33.67     .50 

40.6    1.0 

43.36    .75 

39.0    0.9 

54.24     .99 

32.2     1.0 

55.23    30 

27.9    0.9 

99.7 

33.34     .55 

41.9    1.6 

43.09    .70 

40.3    1.5 

54.53     .99 

33.3    1.9 

55.53     30 

26.9    1.1 

Umy   9.7 

33.76    .50 

43.8    9.1 

43.77    .64 

43.0    9.0 

54.82    .98 

34.6    1.4 

55.83    .99 

35.8    13 

19.6 

34.33    .44 

46.3    9.6 

44.37     .55 

44.3    9.5 

55.09     .96 

36.1     1.6 

56.11     38 

24.6     13 

39.6 

84.64  -1^.38 

49.0  -1^9 

44.87  4.45 

47.0  49.9 

55.34  4JM 

37.7  41.6 

56.37  4.90 

23.4  413 

Jane  8.6 

34.96    .98 

53.1     3.9 

45.27     .34 

50.0     3.1 

55.57     31 

39.3     1.7 

56.62    .93 

22.1     13 

18.6 

35.19    .18 

55.4    3.4 

45.56     .99 

53.3     3.3 

55.77    .18 

41.0     1.7 

56.83     30 

20.9     13 

38.6 

35.33  4^.00 

58.8    3.4 

45.71  4-.00 

56.6    3.4 

55.93    .15 

43.7     1.6 

57.01     .16 

19.7     1.1 

July   8.5 

35.36  -.01 

63.3    3.4 

45.73  -.04 

60.1     3.4 

56.06    .11 

44.3    1.5 

57.16     .19 

18.7     13 

18.5 

35.30  -.11 

65.6  43.3 

45.63  -.17 

63.5  43.3 

56.14  4.00 

45.7  41.4 

57.26  4.06 

17.8  403 

38.5 

35.14     .91 

68.8    3.1 

45.40    .99 

66.7    3.9 

56.18  4J8 

47.0     1.9 

57.31  4  04 

17.1     0.7 

Aag.  7.4 

34J8    .30 

71.9    9.9 

45.04     .41 

69.8    9.9 

56.18 -.09 

48.1     1.0 

57.33  -31 

16.5    03 

17.4 

34.54    ^ 

74.6    9.0 

44.58    .58 

73.6    9.6 

56.13    .06 

49.0    0.8 

57.30     .06 

16.0     0.4 

97.4 

34.13    .45 

77.0    9.9 

44.01     .61 

75.1     9.3 

56.05    ao 

49.7     0.6 

57.23     .00 

15.7     03 

8«pt.  6.3 

33.64  -.51 

79.0  +1.8 

43.35  -.60 

77.3  41.9 

65.93 -.13 

50.3  40.4 

57.13  -.19 

15.6  40.1 

16.3 

33.10    .50 

80.6    1.3 

43.63    .75 

78.9    1.4 

55.79    .15 

50.6  403 

56.99    .15 

15.6  -0.1 

96.3 

33.53    .50 

81.6    0.8 

41.85    .80 

80.1     0.9 

55.63    .17 

50.7    0.0 

56.83    .16 

15.6    03 

Oet.    6.3 

31.93    .00 

83.3  4«.3 

41.03    .88 

80.7  40.4 

55.46    a? 

50.6-03 

56.66    .17 

15.8    03 

16.3 

31.39    .00 

83.3-0.9 

40.31     .88 

80.9  -0.1 

55.29    .17 

50.4    0.4 

56.50    .16 

16.1     0.4 

96.3 

30.73 -JO 

81.7  -0.8 

39.40  -.80 

80.5  -0.7 

56,13  -.16 

49.9  HI.6 

56.34  -.15 

16.5  -0.4 

Hot.  5.3 

30.16    .54 

80.7    la 

38.69    .75 

79.5    1.9 

54.98    .13 

49.9    83 

56.19    .13 

17.0    03 

15.9 

99.65    .40 

79.0    1.9 

37.90    .00 

78.1     1.8 

54.86    .10 

4a4    03 

56.07    .10 

17.6    03; 

95.1 

99.19    M 

76.9    9.5 

37.35    .80 

76.0    9.3 

54.78    .07 

47.3    1.1 

55.96    .07 

18.2    0.7 

Dm.   5.1 

98.81     .33 

74.3    9.8 

36.70    «40 

73.6    9.7 

54.73 -Ji 

46.9    13 

56.93-39 

19.0    03 

15.1 

98.59 -.94 

71.3-3.1 

86.96 -J8 

70.7  -3.1 

54.73  4.01 

UJ9  -1.4 

55.93  431 

19U}  -93 

96.0 

96.33    .14 

68.0    3.4 

35.96    M 

67.4     3.3 

54.75    M 

43.4    13 

55.95    35 

30.6     03; 

36.0 

96.95  -.04 

64.5-3.8 

35.75  -.10 

64.0-3.5 

54.83  4-^ 

49.0-13 

56.03  439 

31.4  -03  1 

ss 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

! 

y  Aquila. 

a  Aqnils. 

r  Draconis. 

/^AquilsB. 

Mean 
Solar 
Date. 

Bight 
Ascension. 

DeoUnation 
JTortA. 

Right 

Declination 

Right 
Ascension. 

Declination 

Bight 
Aso^sion. 

DecUnatifm 

h     m 

19  40 

+  10  20 

h     m 
19  45 

+  8  34' 

h     m 

19  46 

+69**  58 

h     m 

19  49 

o         / 

+  67 

Jan.    0.0 

56.76  +.05 

35!9  -1.8 

19.86  +.04 

32''3  -1.7 

s 
29.23  -.19 

72.V  -3.3 

s 
49.46  +.04 

47.5  -1.6 

10.0 

56.82     .06 

34.1     1.8 

19.92    .08 

30.5    1.7 

29.09  -.07 

69.3    3.5 

49.51     .08 

45.9     1.6 

20.0 

56.92    .19 

32.3     1.8 

20.02    .19 

28.8     1.7 

29.07  +.04 

65.8    3.5 

49.61     .11 

44.3     1.5 

30.0 

57.06    .15 

30.5    1.7 

20.15    .15 

27.2    1.5 

29.17    .16 

62.2    3.4 

49.73     .14 

42.8     1.4 

Feb.   8.9 

57.23     .18 

29.0    1.5 

20.32    .18 

25.8    1.4 

29.,39    .98 

58.9    3.9 

49.89     .17 

41.5     1.3 

lao 

57.42  ^XL 

27.6  -1.9 

20.61  +.91 

24.5  -1.1 

29.72  +.38 

55.8  -i.9 

60.08  +.90 

40.3  -1.0 

28.9 

57.64     .S3 

26.6    0.9 

20.73     .93 

23.6    0.8 

30.15     .47 

53.1      9.5 

50.30     .99 

39.6    0.7 

Mar.  10.9 

57.88     .95 

25.9    0.5 

20.97     .95 

22.9    0.5 

30.66     .55 

60.9     9.0 

50.53     .95 

38.9  -0.4 

20.8 

58.14     .97 

25.6  -0.1 

21.23     .97 

22.6  -0.1 

31.24     .60 

49.2     1.3 

50.79     .96 

38.7    0.0 

30.8 

58.42     .96 

25.6  +0.9 

21.50     .98 

22.7  +0.3 

31.87     .65 

48.2    0.7 

51.06     .98 

38.8  +0.3 

Apr.  9.8 

68.71  +.99 

26.0  +0.6 

21.79 +.99 

23.2  +0.6 

32.53  +.66 

47.8  -0.1 

51.34  +.90 

39.2  +0.6 

19.7 

59.00     .99 

26.8    1.0 

22.08     .99 

24.0     1.0 

33.19     .66 

48.0  +0.6 

61.63     JV 

40.0     1.0 

29.7 

59.29     .99 

28.0    1.3 

22.37     .99 

25.2     1.3 

33.85     .64 

48.9     \St 

61.93     .99 

41.2     1.S 

May   9.7 

59.58     J6 

29.4     1.6 

22.66     .99 

26.6    1.5 

34.48     .60 

60.4     1.8 

52.22     .99 

42.5     1.5 

19.7 

59.86     .97 

31.1     1.8 

22.95     .97 

28.2    1.7 

36.05     .54 

52.4     9.3 

62.60     .98 

44.1     1.7 

29.6 

60.12 +.95 

33.0  +1.9 

23.21  +.96 

30.1  +1.0 

35.56 +.47 

64.9  -»4.6 

62.77 +.96 

45.9  +1.8 

June  8.6 

6036     .93 

35.0    9.0 

23.46     .93 

32.0    9.0 

35.98     .98 

57.8    3.0 

63.02    .93 

47.7     1.9 

18.6 

60.57     .19 

37.0    9.1 

23.67    .90 

34.0    9.0 

36.31     .96 

60.9    3.3 

53.24     .90 

49.6     1.9 

28.6 

60.75    .16 

39.1    9.0 

23.86     .16 

36.0    1.9 

36.64     .18 

64.3    S.4 

63.42    .17 

61.4     1.8 

July   8.5 

60.89     .It 

41.0     1.0 

24.00    .19 

.   37.9     1.9 

36.67  +.07 

67.8    8.5 

63.67    .18 

53.2     1.7 

18.6 

60.98  +.07 

42.9  +1.6 

24.10 +.06 

39.7  +1.8 

36.68  -.04 

71.2+3.5 

53.68  +.09 

64.9  +1.6 

28.5 

61.04  +.03 

44.7    1.7 

24.16 +.04 

41.4     1.6 

36.69    .15 

74.7    3.4 

53.75  +.04 

66.5     1.5 

Aug.  7.4 

61.05 -.01 

46.2    1.5 

24.18  -.01 

49.9    1.4 

36.38    .96 

78.0    3.9 

63.77     .00 

67.8     1.3  1 

17.4 

61.01     .05 

47.6    1.9 

24.15    .05 

44.2    1.9 

36.06    .95 

81.1     9.9 

63.74  -.04 

69.0   1.0 : 

27.4 

60.94     .09 

48.7     1.0 

24.08     .09 

45.3     1.0 

36.67     .44 

83.9    9.6 

53.68     .08 

59.9    0.8 

Sept.  6.4 

60.83  -.19 

49.6  +0.7 

23.98  -.19 

46.1  +0.7 

36.19  -.09 

86.3  +9.8 

63.58  -.11 

60.6  +0.6 

163 

60.69    .15 

60.2    0.6 

23.85    .15 

46.7    0.5 

34.64     .58 

88.4     1.8 

5.3.45    .14 

61.1     0.4 

26.3 

60.53    .17 

60.6  403 

23.69    .16 

47.1  +4>.9 

34.03     .63 

90.0    1.4 

53.30     .16 

61.4  40.1 

Oct.    6.3 

60.35    .17 

60.7    0.0 

23.52    .17 

47.1     0.0 

33.36    .66 

91.2    0.0 

53.13    .17 

61.4 -4).l 

i      16.3 

60.18    .17 

60.5  -0.3 

23.35    .17 

47.0  -0.3 

32.71     .67 

91.8+0.3 

52.96    .17 

61.3    0.3 

26.2 

60.01  -.16 

60.1  -0.6 

23.18  -.16 

46.6  -0.5 

32.03  -.67 

91.9  -0.9 

52.80  -.16 

60.9  -4).5 

Nov.   5.2 

59.85    .15 

49.4     0.8 

23,03     .14 

46.0    0.8 

31.37     .64 

91.4    0.8 

52.64     .15 

60.2    0.7 

15.2 

59.72    .19 

48.5     1.1 

22.90    .19 

45.1     1.0 

30.75     .60 

90.3     1.3 

62.61     .19 

59.4    0.9 

25.2 

59.61     .09 

47.3    1.3 

22.79     .00 

44.0     1.9 

30.18     .54 

88.7    1.9 

62.41     .09 

58.4     1.1 

Dec.   6.1 

59.54     .05 

45.9     1.5 

22.72     .05 

42.7     1.4 

29.67     .46 

86.6    9.4 

52.34     .05 

57.2     1.3 

15. 1 

59.51  -.09 

44.4  -1.6 

22.69  -.01 

41.2-1.5 

29.26  -.37 

84.0  -9.8 

62.30  -.09 

55.8  -1.4 

25.1 

59.51  +.09 

42.7     1.8 

22.69  +.09 

39.6     1.6 

28.94     .96 

81.0     3.1 

62.30  +.09 

64.3     1.5 

35.0 

59.55  +.06 

40.8  -1.9 

22.73  +.06 

38.0  -1.7 

28.73  -.15 

77.7  -3.4 

52.34  +.06 

52.7  -1.6 
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1 

▲PPABEHT  PLACES  FOR  THE  UPPER  TRAH8IT  AT  WASHIKQTON. 

1 

r  AqoUe. 

a*  Caprioorni. 

c  Capliei. 

a  PaTODM. 

8ol*r 

1 

Bight 

DMliiMUioo 
Kmih. 

Riffbt 

DeoUiwtkHi 
South. 

Bight 
Aaoeasion. 

Norik. 

Bight 
AaoMMion. 

DMliaatlQD 
South. 

h      m 

]9  58 

+  6  67 

20  H 

O            1 

-12  53 

20  12 

+11  22 

h     ID 

20  16 

O           1 

-57    5 

IJmh.    0.1 

40.01  'l-.CS 

54'.0  -1.8 

• 
51.40 +UM 

2lU  -0.4 

39!40-.48 

It 
44.1  -4.1 

48.91  +.09 

3L3  49.1 

10.0 

40.97     .07 

59.4     1.8 

51.46    .07 

91.8    0.4 

39.09     .99 

40.8    9.9 

48.96    .09 

99.1     9.9 

90.0 

41.05    .10 

50.8    1.6 

51.54     .11 

99.9    0.9 

31.83 -.18 

37.4     9.4 

48.39    .15 

96.8    9.9 

30.0 

41.17     .14 

49.3    1^ 

51.67     .14 

99.4    9.9 

31.89 +.00 

34.0    9.4 

48.57    .99 

94.5    9.9 

r«b.  0.0 

41.39    .17 

48.0     1.3 

51.89    .17 

99.6 -«.l 

39.01     J9 

30.5     9.9 

48.89    .97 

99.1     9.9 

18.9 

41.50  -KIO 

46.8-1.8 

59.00 +.99 

99.7    0.0 

39.38 +.48 

97.3-9.1 

49.19  +.99 

19.8  493 

98.9 

41.71     M 

45.9    0.7 

59.91     .99 

99.5+0.9 

39.99    .61 

94.4     9.7 

49.47     .97 

17.7    9.1 

'UmrAOS 

41.94     3i 

45.3    0.4 

59.45     .94 

99.9    0.4 

33.60    .78 

91.9    9JI 

49.87    M 

15.6    9.9 

90.8 

49.19     .98 

45.1  -0.1 

59.70     .90 

91.8    0.0 

34.49    .88 

90.0    1.7 

50.31     .48 

13.7     1.9 

30.8 

49.46    Jt7 

45.9  +0.S 

59.97    M 

91.1     0.8 

35.39    .94 

1&6    1.1 

60.77    .48 

19.1     1.8 

Apr.  9.8 

49.74  -1^.98 

45.7  ^.$ 

53.96 +.30 

90.3  +9.9 

36.99 +J9 

17.8-9.4 

51.96  +.58 

10.6  +1.3 

19.8 

43.03    .99 

46.5    1.0 

53.56    .90 

19.3    1.1 

37.99  1.99 

17.7+9.9 

51.78    .69 

9.5    1.0 

99.7 

43.33    .99 

47.6     1.9 

53.87    .91 

18.9    1.9 

38.99     .89 

1&9    9.9 

59.99    M 

8.7    0.7 

May   9.7 

43.69    M 

49.0     1.8 

54.18    .91 

17.0     1.9 

39.95    J9 

19.3    1.4 

59.89    .99 

8.9+9.9 

19.7 

43.90    M 

50.6     1.7 

54.48    .90 

15.7     1.9 

40.14     M 

91.0    1.9 

53.33    M 

8.0    0.0 

99.7 

44.18  +.97 

59.4+1.8 

54.78 +.99 

14.5  +1.9 

40JH  +.74 

93.1  +9.4 

63.89 +.49 

8.9-0.4 

Joii«  8.6 

44.43     M 

54.3     1.9 

55.05     .98 

13.3    1J9 

41.69    jtl 

95.7    9.9 

54.98    .44 

8.8    0.7 

I8UI 

44.66    .91 

56.3    1.3 

55^1     .91 

19.9    1.1 

49.16    .47 

98.7    9.1 

54.70     J9 

9.7    1.0 

98.6 

44.85    .18 

58.9    1.9 

55.53     .99 

11.9    0.9 

49.55    .91 

31.9    9.9 

55.07     .94 

10.9     1.9 

Jolj  8.5 

45.01     .14 

60.1     1.8 

55.71     .18 

10.3    0.8 

19.78  +.15 

35.3    -3.4 

55.37    .97 

19.4     1.9 

I8.S 

45.19  -I-.IO 

61.8  +1.7 

65.86 +.19 

9.6+9.8 

49.84 -J8 

38.8+9.5 

55.61  +J0 

14.1  -1.9 

98.6 

45.90    M 

63.4     1.8 

55.96    .80 

9.1     0.8 

49.74     .19 

49.3     9.5 

55.77     .19 

16.0    9.0 

Aug.  7.5 

45.99  +.01 

64.9    1.4 

66.01  +.09 

a7    0.9 

49.46    .95 

45.7     9.4 

55.85  +.04 

l&l     9.1  1 

17.4 

45.91  -.04 

66.1     1.1 

56.09  -.01 

&5  40.9 

49.03    ^1 

49.0    9M 

55.66  -.03 

90.9    9.1  ! 

97.4 

45.15    .08 

67.9    0.9 

55.08    .08 

8.5     9.9 

41.45    M 

59.0    9.9 

55.78    .10 

99.9    9.0  • 

8«pi.  6.4 

45.06  -.11 

68.0  4#.7 

55.91 -M 

8.6-9.1 

40.73  -.77 

54.8  49.9 

55.64  -.19 

94.9  -1.9 

16.4 

44.93    .14 

68.5    0.5 

55.80    .19 

a7     0.9 

39.90     .98 

57.9    9JI 

55.43    J9I 

96.0    1.7 

96.3 

44.78    .18 

68.9+0.9 

55.66    .19 

9.0     9.9 

3a97    .97 

69.3    1.9 

55.18    .97 

97.5    1.4 

Oct.    6.3 

44.62    .17 

60.0    0.0 

55.51     .18 

9.4     9.4 

37.96  1.09 

60.8    1.9 

54.88    .90 

98.7    1.0 

16.3 

44.45    .17 

66.8-0.9 

55.34     .18 

9.8     0.4 

36.90  1.97 

61.9    9.9 

54.57     .99 

99.6    04, 

1 

96.9 

44.98  -.18 

68.5-0.8 

55.18 -.18 

10.9 -#.4 

35.89-1.88 

69.5+9.9 

54.95 -.91 

30.0  -9.9  1 

Sot.  5.9 

44.13    .15 

67.9    0.7 

55.03    .14 

10.7    9.8 

34.74  1.97 

69.4-9.9 

53.94     M 

30.0  49.9  i 

15.9 

43.09     .19 

67.1     0.9 

54.90    .19 

11.1     9.9 

33.69  1.09 

61.8     9.9 

53.66    M 

99.6    0.8 

>          95.9 

43.88     .00 

66.1     1.1 

54.79    .00 

11.6     0.8 

39.70    M 

60.7    1.4 

53.49    .91 

98.8    1.0 

X>*c.   5.1 

43.81     .08 

64.9    1.9 

54.79    .08 

19.1     0.5 

31.79     .94 

59.0    9.0 

53.94     .15 

97.6    1.4 

1 

15.1 

43.76 -.08 

63.5  -1.4 

51.68  -.09 

19.6  HI.5 

31.00 -.79 

56.8-9.4 

53.19 -.09 

96.0  41.7 

95.1 

43.76  +.01 

69.0    lA 

54.67 +.09 

13.0     9.4 

30.35    .57 

54.1     9.0 

53.06 -.09 

94.9    9.0  1 

35.1 

43.79  +.00 

60.5  -1.8 

54.70  +.08 

13.4  -9.4 

99.86 -.41 

51.1  -9.9 

53.08+016 

99.1  49.1 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Cygni. 

w  Capricorni. 

e  Delphini. 

Groombridge  3241. 

Mean 
8oIar 
Date. 

Right 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
AmfA. 

Right 
Ascension. 

Declination 
Nwrth. 

Bight 
Ascension. 

Deottnaticm 
NoriA. 

h     m 

20  18 

+39  63 

h     m 

20  20 

-18  34 

h     ni 

20  27 

+  10  65 

h     m 

20  30 

+12      9 

Jan.    0.1 

s 
12.63  -.05 

69^7  -9.7 

55.66  +.03 

34.9  -0.1 

s 
52.54     .00 

35.1  -1.7 

s 
25.52  -.35 

28.0  -3.0 

10.0 

12.61     .00 

66.9    9.9 

55.71     .07 

35.0    0.0 

52.55  +.04 

33.4     1.7 

25.^     .99 

24.9     3.9 

20.0 

12.64  4..05 

63.9    3.0 

55.79     .10 

35.0  +«.l 

52.61     .07 

31.7     1.7 

25.07  -.00 

21.5     3.4 

30.0 

12.71     .JO 

60.9    9.0 

55.91     .13 

34.8    0.9 

52.69    .10 

30.0     1.6 

25.04  +.04 

18.1     3.5 

Feb.   9.0 

12^     .14 

58.1     9.7 

56.06     .16 

34.6     0.3 

52.82    .13 

28.5     1.4 

25.14     .17 

14.6     3.4 

16.9 

13.00 +.18 

55.5  -9.4 

56.24  +.19 

34.3  +0.4 

52.97  +.17 

27.2  -1.9 

25.38 +J» 

11.4  -3.9 

28.9 

13.20     .93 

53.2     9.1 

56.45     .93 

33.9    0.5 

53.15    .90 

26.1     0.9 

25.73     .41 

8.4     9.8 

Mar.  10.9 

13.45     .96 

51.4     1.6 

56.68     .95 

33.3    0.7 

53.36     .99 

25.4     0.6 

2^.20     .51 

6.8     9.4 

20.9 

13.72     .99 

50.0    1.1 

56.94     .97 

32.5    0.8 

53.59    .94 

25.0 -Oil 

26.76    .60 

3.7     1.8 

30.8 

14.03     .39 

49.2  -0.5 

57.21     .99 

31.7    0.9 

53.84     M 

25.0  +0.9 

27.40     .67 

2.1     IS 

Apr.   9.8 

14.35  +.33 

49.0    0.0 

57.51  +.30 

30.7  +1.0 

54.12 +JW 

25.3  +0.6 

28.09  +.71 

1.2-0.6 

19.8 

14.69     .34 

49.3  40.6 

57.82    .81 

29.6    1.1 

54.40     .99 

26.1     0.9 

28.82    .73 

0.9    0.0 

29.7 

15.04     .35 

50.2    1.9 

58.13    .» 

28.5    1.9 

64.70     .30 

27.2    1.9 

29.55     .73 

1.3+0.7 

May    9.7 

15.38     .34 

51.6    1.7 

58.45    .39 

27.3    1.9 

65.00     .30 

28.6    1.5 

30.28    .71 

2.2    1.3 

19.7 

15.72     .33 

53.5    9.1 

58.77    .31 

26.1     1.1 

65.30     .99 

30.2    1.8 

30.96    .66 

3.8    1.8 

29,7 

16.03  +.30 

55.8  +9.5 

59.07  +.30 

25.0  +1.1 

55.58 +JB 

32.1  -ft.0 

31.59 +.59 

5.8  49.9 

June  8.6 

16.32    ^ 

58.4     9.7 

59.36     .98 

24.0    1.0 

55.86    M 

34.1     9.1 

32.15    .51 

8.4    9.7 

18.6 

16.57    JO 

61.3     3.0 

59.63     .95 

23.1     0.8 

66.10    .93 

36.3    9.1 

32.61     .41 

11.3    3.1 

28.6 

16.78    .10 

64.4     3.1 

59.87     .99 

22.3    0.7 

66.31     .90 

38.4    9.1 

32.97     .30 

14.5    3.3 

Jidy   8.6 

16.95    .14 

67.5    3.1 

60.07     .18 

21.7    0.5 

66.40    .16 

40.6    9.1 

33.22    .19 

17.9     3.5 

18.5 

17.06  +.00 

70.6  +3.1 

60.22  +.14 

21.3+0.3 

66.63  +.19 

42.6  +9.0 

33.35  +.07 

21.4  +3.5 

28.6 

17.12 +.01 

73.7     3.0 

60.34     .09 

21.1  +0.1 

66.73    .07 

44.5    1.8 

33.37  -.05 

25.0     3.5 

Aug.  7.5 

17.13 -.09 

76.6    9.9 

60.40  +.04 

21.1  -0.1 

66.78  +.03 

46.2    1.6 

33.25    .17 

28.5     3.5 

17.4 

17.09     .07 

79.4    9.6 

60.42    .00 

21.2    OJi 

66.79  -.01 

47.8    1.4 

33.03     .99 

31.9     3.3 

27.4 

16.99     .19 

81.9    9.3 

60.39  -.05 

21.4    0.3 

66.75    .05 

49.1     1.9 

32.69     .30 

35.1     3.1 

Sept.  6.4 

16.85  -.16 

84.0  +9.0 

60.32  -.09 

21.8  -0.4 

66.68  -.09 

50.2  +1.0 

32.24  -.50 

38.0  +9.8 

16.4 

16.67    .90 

85.9    1.6 

60.22    .19 

22.2    0.4 

56.57     .19 

51.0    0.7 

31.71     .57 

40.6     9.4 

26.3 

16.46    .99 

87.3    1.9 

60.08     .14 

22.7    0.5 

66.43    .16 

51.6    0.5 

31.10     .64 

42.8     9.0 

Oct.    6.3 

16.23    jsa 

88.3    0.8 

59.93    .16 

23.2    OJi 

66.28    .16 

51.9  +0.9 

30.43     .69 

44.6     1.5 

16.3 

15.98    .95 

88.9  +0.3 

59.76     .16 

23.8    0.5 

56.11     .16 

51.9-0.1 

29.72    .73 

45.9     1.0 

26.2 

15.74  -.95 

89.0  -O.l 

59.60  -.16 

24.2  -0.5 

55.95  -.16 

51.7  -0.3 

28.98  -.74 

46.6  +0.5 

Nov.  5.2 

15.49     .94 

68.6    0.6 

59.44     .15 

24.7    0.4 

55.79    .15 

51.2    0.6 

28.24    .73 

46.8  -0.1 

15.2 

15.27     .91 

87.8    1.1 

59.31     .19 

25.1     0.4 

65.64     .14 

60.6    0.6 

27.51     .71 

46.5    0.7 

25.2 

15.07     .19 

86.5    1.5 

59.19    .10 

25.4     0.3 

65.52    .11 

49.5    1.1 

26.82    .66 

45.5     1.9 

Dec.   5.1 

14.90     .15 

84.7    9.0 

59.11     .07 

25.7    0.9 

55.42    .08 

48.4     1.3 

26.18    .60 

44.0     1.8 

15.1 

14.77  -.11 

82.6*^3 

59.06  -.03 

25.9  -0.9 

65.35  -.05 

47.0  -1.6 

25.62  -.51 

41.9-1.8 

25.1 
35.1 

14.67    .07 

80.1    9.6 

59.06  +.01 

26.0  -0.1 

65.32  -.08 

45.4    1.6 

96.16    .41 

39.3    9.7 

14.63  'M 

77.3  HI.8 

69.08  +.03 

96.1     0.0 

65.33  +.0i 

43.8  -1.7 

94.79  -.31 

36.4 -«a 
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▲PPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHIHQTON. 

a  Cjfni. 

^  Aqoarii. 

19  Tear  Cat  1879. 

^Cygnl. 

Date. 

.2!^* 

DmUdaKod 
ITorih, 

Bight 

DediiMitkn 

Bight 
AaeenaloB. 

^^•M- 

Bight 

XofO. 

b     m 
20  37 

+44  62 

b     m 

20  46 

-9  23 

b     m 
20  52 

+80*    7 

b     n 
20  52 

+40  44' 

Juu    0.1 

36.76  -.08 

67!o  -9.7 

37.81     .00 

69T4  -0  J 

31.38 -J9 

77?6-9.7 

60.06 -JO 

98.9 -9J! 

10.1 

36.70  -.03 

64.1     9.9 

37.83  +.04 

69.9    OJ 

30.67    .80 

74.7    3.0 

60.00  -.04 

96.9    9J 

90.0 

36.69  ^.08 

61.1     3.1 

37.88    .07 

63.4    OJ 

30.18     J7 

71.5    3J 

69.98  +  Jl 

93.4    9J 

ao.o 

36.73    .07 

58.0    3.0 

37.97     .10 

63.8    OJ 

99.93  -.13 

68.9    3.4 

60.01     .06 

90.5    9J| 

F«b.   9.0 

36.83    .19 

55.0    9.9 

38.08    .13 

64.1  .«J 

99.99  +.11 

64.8    3.4 

60.09    .10 

17.6    9.8 

1 

19.0 

36.97  +.17 

59.9  -9.6 

38.93  +.16 

64.3    OJ 

30.15 +J5 

61.4 -3J 

60.91  +.15 

15.0  -tj ; 

96.9 

37.16     .» 

49.7    9.3 

38.40    .19 

64.9 +0J 

30.61     J7 

58.3    3.0 

60.38    .19 

19.6    9J 

Mmr,  10.9 

37.40    M 

47.6     IJ 

38.60    J9 

63.9    0.4 

31.99    .78 

55.5    9.6 

60.59    J3 

10.5    iJ 

90.9 

37.68    JO 

46.0    1.4 

38.83    Jft 

63.4    OJ 

39.16    .80 

53.1     9.1 

60.84     J7 

9.0     IJ' 

ao.8 

37.98    .38 

45.0    OJ 

39.08    JO 

69.8    0.8 

33.19  1.00 

51.3     IJ 

61.19    JO 

7.9    OJ 

Apr.   9.8 

38.39 +J6 

44.5  -OJ 

39.35 +J0 

61.8+1.0 

34.34+1.18 

50.0  -1.0 

61.43 +J9 

7.4  -0  J 

19.8 

3a68    M 

44JS+0.4 

39.64     JO 

60.8    IJ 

35.56  IJI 

49.3  -0.4 

61.77    J4 

7.4  40J 

99.8 

39.04    .37 

45.9    OJ 

39.94     JO 

59.5    1.3 

36.61   1.96 

49.9  +0  J 

69.19    J6 

8.0    8.9 

Ibj    9.7 

39.41     JO 

46.4     IJ 

40.95    Jl 

58.9    1.4 

38.05  1.99 

49.8    0.9 

69.47    J5 

9.9     1.4 

19.7 

39.77    M 

48.9    9.0 

40.55    Jl 

56.7    IJ 

39.94  1.15 

51.0     IJ 

69.89    J4 

10.8     IJ) 

99.7 

40.11  +JS 

50.4+9.4 

40.86  +  JO 

55.9  +1 J 

40.35+1.04 

59.7+9.0 

63.16  +J3 

19.9 +9J, 

Jane  8.6 

40.43    JO 

59.9    9.7 

41.15    JB 

53.7    IJ 

41.34     .91 

54.9    t.4 

63.47    JO 

15.4    9.6 

18.6 

40.71     JO 

55.8    3.0 

41.49    JO 

59.3    1.4 

49.17     .75 

57.5    9J 

63.76    J7 

18.1     9Ji 

98.6 

40.95    M 

68.9    3J 

41.66    J3 

51.0    IJ 

49.83     J6 

60.5    8.1 

64.01     JO 

91.1      3.8 

Jol/  B.6 

41.14     .17 

69.1     3.3 

41.87    J9 

49.8    1.1 

43.31     J7 

63.7    3J 

64.91     .18 

94.9    3.1  1 

18.6 

41.98  +.11 

65.4 +3J 

49.04  +.15 

48.8  +0.0 

43.58  +.17 

67.9  +3  J 

64.37  +.13 

97.4 +3J 

98.5 

41.36  +.06 

68.6    3J 

49.17    ,11 

48.0    0.7 

43.64  -.04 

70.7    3.5 

64.47     .08 

30.5    3.1 

Aug.  7.5 

41.38    .00 

71.8    3.1 

4*<2.96    .06 

47.3    OJ 

43.49     .95 

74.3    3J 

64.59 +J9 

33.6    3.8 

17.5 

41.35  -.06 

74.8    9.0 

49.30  +.01 

46.9    0.4 

43.14     .45 

77.8    U 

64.59 -J3 

36.5    8J 

97.4 

41.96    .19 

77.6    9.6 

49.99  -.09 

46.6  +0J 

49.59     .64 

81.1     3J 

64.46    J8 

30.3    9J 

S«pi.  6.4 

41.19 -.16 

80.0+9.3 

49.94  -.06 

46.5    0.0 

41.66 -J9 

84.3  ^3J 

64.36  -.13 

41.7  +9.3 

16.4 

40.94     JO 

89.9    9.0 

49.16    .10 

46.6  -9.1 

40.96    .97 

87.9    9.7 

04.91     .17 

43.8    9.0  ' 

96.3 

40.73    .83 

83.9    1.6 

49.04     .13 

46.7    0.9 

39.91   1.11 

89.8    t.4 

64.03    JO 

45.6    1J| 

Oct.    6.3 

40.48    J5 

85.3    1.1 

41.91     .14 

47.0    OJ 

38.74  1J9 

91.9    IJ 

63.89    J9 

47.0     1 J  ' 

16.3 

40.99    .97 

86.9    0.6 

41.76    .15 

47.4    0.4 

37.48  IJO 

93.7    IJ 

63.69    J8 

47.9    8.7 

96.3 

39.95  -.97 

86.6+0  J 

41.60 -.15 

47.9  -OJ 

36.14-1J5 

94.9  +1 J 

63J)6-JI 

48.5+0  J 

Vow.  6.9 

39.68    .90 

86.5 -OJ 

41.46    .14 

48.4    OJ 

34.77  1J7 

95.6+0.4 

63.11     J4 

48.5-0  J 

15.9 

39.43    J4 

85.9    OJ 

41.39    .13 

49.0    OJ 

33.40  1J8 

95.6 -OJ 

09.88    J8 

48.0    0.7 

96.9 

39.19    .99 

84.8    IJ 

41.90    .10 

49.5    0.6 

39.06  IJl 

95.9    8J 

69.66    JO 

47.1     IJ 

D«L   5.9 

38.99    .19 

83.9    IJ 

41.11     .06 

50.1     OJ 

30.80  IJ9 

94.1     IJ 

69.47    .18 

45.6    IJ 

15.1 

38.81  -.15 

81.9 -9  J 

41.04  -.05 

50.7  -0.6 

99.64-1.08 

99.4-1  J 

69.31  -.14 

43.8 -«J 

95.1 

38.68    .11 

78.7    9.6 

41.01  -Jl 

51.3    OJ 

28.63     .98 

90.3    8.4 

69.19    .10 

41.6    t.4 

35.1 

38.60  -.06 

76.0  -9.8 

41.01  +.09 

51.9  -OJ 

97.79-  .74 

87.7 -8J 

62.10 -.06 

39.1  -8J 

358 


FIXED   STARS,   1889. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HIN0T0N. 

61«  Cygni. 

CCygni. 

a  Cephei. 

IPegMi. 

Mean 
Solar 
Date. 

Right 
Aaoenaion. 

DeoUnatlon 
North, 

Right 
AscenaioiL 

DeoUnatkm 
North, 

Right 
AaoensUm. 

Declination 

North. 

Aeoension. 

Declination 
North, 

h     m 

21     1 

+38  11 

h     m 

21     8 

+29  46 

h     m 
21  15 

+62    6 

h     m 

21  16 

+  19  19 

Jan.    0.1 

53.30  -.08 

78'l  -9.4 

10.77  -.06 

2L5  -9.1 

53.50  -.95 

63.9  -9.5 

55.26  -.05 

48^2  -1.7 

10.1 

53.24  -.03 

75.6     9.5 

10.72  -.09 

19.2    9.3 

53.28    .19 

61.1     9.9 

55.22  -.09 

46.3    1.9 

20.0 

53.23  +.01 

73.0     9.6 

10.71  +.01 

16.8     9.4 

53.13    .11 

58.0     3JS 

55.22  +.09 

44.4     1.0 

30.0 

53.26    .05 

70.3     9.7 

10.74     .05 

14.4     9.4 

63.05  -.03 

54.8     3.3 

55.25    .05 

42.5     1.9 

Feb.   9.0 

53.34     .10 

67.7     9.6 

10.81     .09 

12.0     fi.3 

53.06  +.05 

51.5     3.3 

55.32    .08 

40.6     1.8 

19.0 

53.46  +.14 

65.2  -9.4 

10.91  +.19 

9.8  -9.1 

53.15  +.13 

48.2  -«.l 

55.42  +.19 

38.9  -1.6 

28.9 

53.63     .18 

63.0    9.0 

11.05     .16 

7.8     1.8 

53.33    St\ 

45.2    9.9 

55.55    .15 

37.^    1.3 

Mar.  10.9 

53.83    .n 

61.1     1.7 

11.23    .90 

6.1      1.4 

53.58    .99 

42.5    9.5 

55.72    .18 

36.3     1.0 

20.9 

54.08    .96 

59.6    1.9 

11.45     .93 

4.9    1.0 

53.90     .35 

40.1     9.1 

55.92    .91 

35.4    0.6 

30.9 

54.36    .99 

58.7    0.7 

11.70     .96 

4.1  -0.5 

54.29    .41 

38.3    1.5 

56.15     .94 

35.0 -<k9 

Apr.   9.8 

54.66  +.39 

58.2  -0.1 

11.97 +.99 

3.8    0.0 

54.72  +.46 

37.1  -0.9 

56.40  +.97 

35.0  +0.9 

19.8 

54.99    .34 

58.3  +0.4 

12.27     .30 

4.0  +0.4 

55.20     .49 

36.4  -0.8 

56.68    .99 

35.5    0.6 

29.8 

55.34     .35 

59.0    0.9 

12.57     .39 

4.7    0.9 

55.71     .61 

36.4  +0.3 

56.97     .30 

36.3     1.1 

May   9.7 

55.69    .35 

60.2    1.4 

12.90     .39 

5.9    1.4 

56.22    .61 

37.0    0.9 

57.28     .31 

37.6    1.4 

19.7 

56.05    .35 

61.9     1.9 

13.23     .39 

7.5    1.8 

56.73     .60 

38.2     1J5 

57.59     .31 

39.2     1.8 

29.7 

56.39  +.34 

64.0  +4.3 

13.55  +.31 

9.4  +9.1 

57.22  +.48 

39.9  +«.o 

57.90  +.30 

41.1  +9.0 

June  8.7 

56.72    .31 

66.5    9.6 

13.85     .99 

11.7     9.4 

57.68     .44 

42.1     9.4 

58.19     .99 

43.3     9.9 

18.6 

57.01      .98 

69.3    9.9 

14.13     .97 

14.3     9.6 

58.10     .39 

44.8    9.8 

58.47     .97 

45.6    a.4 

28.6 

57.28     .94 

72.2    8.1 

14.38     .93 

17.0     9.8 

58.46     .39 

47.8    8.1 

58.73    .94 

48.1     9.5 

July  8.6 

57.50     .90 

75.4     3.9 

14.59     .19 

19.8     9.8 

58.75     .96 

51.1     3.4 

58.94     .90 

50.6    9.5 

18.6 

57.68  +.15 

78.6  +3.9 

14.77  +.15 

22.7  +9.8 

58.97  +.18 

54.5  +3.6 

59.13  +.16 

53.0  +9.4 

28.5 

57.80     .10 

81.8    3.1 

14.89     .10 

25.5    9.8 

59.10     .10 

58.1     3.6 

59.27    .19 

55.4     9.3 

Aug.  7.5 

57.88  +.05 

84.9    3.0 

14.97    .05 

28.2    9.7 

59.16  +.09 

61.7     3.6 

59..36     .07 

57.7     9J9 

17.5 

57.90    .00 

87.8    9.9 

15.00  +.01 

30.8     9.5 

59.14  -.06 

65.2     3.6 

59.41  +.09 

59.8    9.0 

27.4 

57.87  -.05 

90.6    9.6 

14.98  -.04 

33.1     9.3 

59.04     .14 

68.6     3.3 

59.41  -.09 

61.7     1.8 

Sept.  6.4 

57.79  -.10 

93.1  +9.4 

14.92 -.08 

35.2  +9.0 

58.86  -.91 

71.8 +3J> 

59.37  -.06 

63,4  +1.5 

16.4 

57.67    .14 

95.3    9.1 

14.82    .19 

37.0     1.7 

58.62    .97 

74.7    9.7 

59.30    .09 

64.8     1.3 

26.4 

57.52    .17 

97.2    1.7 

14.68    .15 

38.6     1.3 

58.32     .33 

77.3    9.4 

50.19     .19 

65,9     1.0 

Oct.    6.3 

57.33     .19 

98.6    1.3 

14.52    .17 

39.7     1.0 

57.96    .37 

79.4     9.0 

59.05    .14 

66.7    0.7 

16.3 

57.13    .91 

99.7    0.6 

14.34     .19 

40.5    0.6 

57.57     .40 

81.2     1.5 

58.90    .16 

67.3  +0.4 

26.3 

56.91  -.99 

100.3  40.4 

14.15 -.19 

40.9  +0.9 

57.16  -.43 

82.4  +1.0 

58.74  -.16 

67.5    0.0 

Nov.   5.3 

56.70     .91 

100.5  -0.1 

13.96     .19 

40.9  -Oil 

56.72     .44 

83.1  +0.4 

58.57     .16 

67.3  -0.3 

15.2 

56.49     .90 

100.2    0.5 

13.77     .18 

40.5    0.6 

56.29     .43 

83.3  -4>.l 

58.41     .16 

66.9    0.6 

25.2 

56.29     .18 

99.4     1.0 

13.60     .17 

39.6    1.0 

55.66     .41 

82.8    0.7 

58.27    .14 

66.1     0.9 

Dec.    5.2 

56.12     .16 

98.2     1.4 

13.45     .14 

38.4     1.4 

55.46     .88 

81.8    1.3 

58.14    .19 

65.1     1.9 

15.1 

55.98  -.13 

96.6  -1,8 

13.32  -.11 

36.9  -1.7 

55.10  -.34 

80.3  -1.8 

58.03  -.99 

63.7  -1.4 

25.1 

55.86    .09 

94,6  -9J3 

13.22     .08 

35.0    9.0 

54.78     .99 

78.2    9.3 

57.95     .07 

62.2     1.7 

85.1 

65.79  -.06 

92^  -9.6 

13.16  -.05 

32.9  -9.9 

54.52  --.98 

75.7  -9.7 

57.90  -.04 

60.4  -1.9 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

' 

Mmb 
SoUr 
D«to. 

P  Aqoarii. 

0  Caphei. 

^  Aqnarii. 

f  PegAu. 

Right 

IjMttiiOB. 

DMUnfttkm 

Ril^i 

DedfaMtieB 
Jf«rCA. 

Right 

DwsllBAtioo 
South, 

Right 
Aaeensioti. 

Deolliiiitloti 
Nora. 

Ii     m 
21  25 

o        t 

-63 

21  27 

O          1 

+70    4 

h     m 
21  31 

-  8  20 

h     m 

21  38 

+    9  21 

Jan.    0.1 

40.91  -.W 

38^4  -0.7 

10.86  -.41 

34'.9  -9.4 

48.67  -.03 

79^9  -6.6 

49.99  -.04 

57.0  -1.4 

10.1 

40.90    .00 

39.1     0.6 

10.49    .39 

31.5    9  8 

48.55  -.01 

79.7    6.5 

49.18  *.03 

55.6     1.4 

20.1 

40.91  <l-.03 

39.7    0.6 

10.99    .99 

98.6    3.1 

48.56  +.09 

73.9    0.4 

49.17     .00 

54.9    1.4 1 

30.0 

40.95    .00 

40.9    0.5 

10.05  -.11 

95.3     3.3 

48.60    .06 

73.5    0.3 

49.19  +.08 

59.9    1.3' 

F«b.   9.0 

41.09    .00 

40.6    0.3 

9.99     .00 

99.0    3.3 

48.66    .08 

73.8  -6.9 

49.94     .07 

51.6    1.9 

10.0 

41.13  -l-.lfl 

40.8  -0.1 

10.05  +.19 

18.6  -3.3 

48.76  +.11 

73.8    0.6 

49.39  +.10 

1 
50.5  -1.0 

98.9 

41.96    .15 

40.9  i0.1 

10.93     .93 

15.5    3.1 

48.89    .15 

73.7  +0.9 

49.44     .13 

49.6    0.8 

Umr.  10.9 

41.43     .18 

40.7    0.3 

10.59    .34 

19.5    9.7 

49.05    .18 

73.4     0.4 

49.58    .10 

48.9    0.5 

J20^ 

41.69    .U 

40.9    0.5 

10.91     .44 

10.0    9.3 

49.94     .90 

79.8    0  7 

49.76    .19 

48.6  -0.9 

30.9 

41.84    .S3 

30.6    0.8 

11.39    .69 

7.9     1.8 

49.46    .93 

79.0    0.9 

49.97     .99 

48.6  +0.9  1 

A|>r.  9.8 

49.09  •I-.98 

38.6  +1.0 

11.95 +.50 

6.4  -1.9 

49.71  +.90 

71.0  +1.1 

43.91  +.95 

4^9  +0.5 , 

19.8 

49.36     .96 

37.5     1.9 

19.57    .64 

5.5  -0.6 

49.98    .98 

69.8    1.3 

43.47     .97 

49.6    09' 

99.8 

49.65    .30 

36.9    1.4 

13.99    .06 

5.1     0.0 

50.96     .99 

68.4     1.5 

43.76     .99 

50.6    1.9 

Umy   9.8 

49.96    ^1 

34.7     1.0 

13.90     .67 

5.4  +0.6 

50.56     .31 

66.9    1.6 

44.04     .30 

59.0    1.5; 

19.7 

43.96    .31 

33.1     1.7 

14.56     .66 

6.4     1.9 

50.88    .31 

65.3    1.7 

44.35    .31 

53.6    1.7, 

99.7 

43.56  -{-.ao 

31.4  +1.7 

15.91  +.63 

7.9  +1.8 

51.19 +.31 

63.6  +1.7 

44.66  +.30 

55.4  +1.0 

Jan«  8.7 

43.87     .99 

99.7    1.7 

15.89    .57 

9.9    9.3 

51.49     .30 

61.9    1.6 

44.96     .99 

57.4     9.0 

18.6 

44.15    .98 

98.0    1.6 

16.36    .51 

19.4     9.7 

51.78     .98 

60.3    1.6 

45.94     .98 

59.5    9.1; 

98.6 

44.49    .95 

96.4     1.5 

16.83     .43 

15.9    3.0 

59.06     .96 

58.8    1.5 

45.51     .95 

61.6    9.1! 

July  8.6 

44.65    .99 

95.0    1.4 

17.91     .33 

ia4     3.3 

59.30     .93 

57.4     1.3 

45.75     .99 

63.8    9.1 

18.6 

44.86  -l-JS 

93.6  +1.9 

17.60  +.93 

91.9  +3.5 

59.51  +.19 

56.9  +1.1 

45.95  +.18 

65.8  +O.0 

98.5 

45.09    .U 

99.5    10 

17.68     .13 

95.4     30 

59.68    .15 

55.1     0.9 

46.11     .14 

67.8    1.9 

Aug.  7.6 

45.14     .10 

91.5    0.8 

17.75  +.09 

99.1     3.0 

59.80    .10 

54.3    0.7 

46.94     .n 

69.6    1.8 ! 

17.5 

45.91     .05 

90.8    0.6 

17.79  -.09 

39.7    3.6 

59.88    .06 

53.7    0.5 

46.31     .00 

71.3    15  1 

97.5 

45.94  +.01 

90.3    0.4 

17.58     .19 

36.9    3.5 

59.99  +.00 

53.3    0.3 

46.35  +.01 

79.7     1.3 

! 

8«pl.  6.4 

45.93  -.03 

90.0  +0.9 

17.35  -.96 

39.6  +3.3 

69.91  -.03 

53.1  +0.1 

46.34  -.03 

i 

73.9  +1.1  . 

16.4 

45.18    .07 

19.8    0.0 

17.09    .38 

49.7    3.0 

59.87    .00 

53.1  -0.1 

46.99    .00 

74.9    0.8' 

96.4 

45.09    .10 

19.9  -0.1 

16.60     .45 

45.6    9,7 

59.79    .00 

63.9    0.9 

46.91     .00 

75.6    0.6 

Got.    6.3 

44.98    .19 

90.1    0.3 

16.19    .51 

48.1     9.9 

59.68    .19 

53.5    0.3 

46.10    .19 

76.1     0.4 

16.3 

44.86    .14 

90.4    0.4 

15.58    .57 

50.1     1.8 

59.55    .13 

53.9    0.4 

45.97    .13 

76.4  +0.1 

1          96.3 

44.71  -.14 

90.8  -0.5 

14.99  -.60 

51.6+1.3 

59.49  -.14 

54.4-0.5 

45.83  -.14 

76.4  -0.1 ' 

Not.  5.3 

44.56    .14 

91.3    0.6 

14.37    .00 

59.7    0.7 

59.97    .14 

55.0    0.6 

45.69    .14 

76.9    0.3, 

15.9 

44.43    .13 

91.9    0.6 

13.75    .69 

53.1  +0.9 

59.14     .13 

55.6    0.6 

45.54     .14 

75.7    0.6 

95.9 

44.30    .19 

99.5    0.7 

13.13    .61 

53.0  -0.4 

59.01     .19 

56.9    0.0 

45.41     .13 

75.0    0.8 

Dee.   5.9 

44.19    .10 

93.9    0.7 

19.53    M 

59.9    1.0 

51.90    .10 

56.8    0.6 

45.99    .11 

74.9    0.9 

15.9 

44.11  -.07 

93.^  -0.7 

ll.«7-.53 

50.9  -1.6 

61.81  -.08 

57.4  -0.6 

45.19  -.00 

73.9  -1.1  i 

95.1 

44.05     .05 

94.6    0.7 

11.47     .46 

49.1     9.1 

51.75     .06 

58.0    6.6 

45.11     .07 

79.0     1.9 

35.1 

44.01  -.09 

95.3  -0.7 

11.05 -.36 

46.8-9.6 

61.71  -.09 

58.6-0.6 

45.06  -.04 

70.7 -1.3  J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                        I 

llCephei. 

/I  Capricorni. 

79  Draoonb. 

a  Aq 

aaiii. 

Meftn 
Solftr 
Date. 

Right 
AsoeneiOD. 

Beolinatioii 
North. 

Right 
Aaoension. 

Deolinatloa 
South. 

Right 

Deolinatioii 
North. 

Right 
AeoeiwioD. 

BeeUnatfoii 
South, 

h     m 

21  40 

+70  47 

h     m 

21  47 

-14    4 

h     m 
21  51 

+73   10 

h     m 
22    0 

-0  61 

Jan.    0.1 

15.16  -.4« 

7l''8  -9.9 

• 
12.63  -.05 

34''6  -0.8 

26.27  -.60 

49.0  -9.9 

^.14  -.00 

37''l  -0.9 

10.1 

14.75     .37 

69.4    9.7 

12.60  -.09 

34.8    0.9 

25.76    .46 

46.6    9.0 

3.09    .03 

97J9     0.8 

20.1 

14.42     .27 

66.5    3.0 

12.60  +.01 

34.9  -0.1 

25.35    .85 

43.8    9.9 

3.07  -.01 

38.7     0.f 

30.0 

14.21     .16 

63.3    3.2 

12.62    .04 

34.9  +0.1 

25.06     .93 

40.8    8.1 

3.08  +.09 

39.5    0.7 

Feb.    9.0 

14.11  -.04 

60.0    3.3 

12.68    .07 

34.7    0.9 

24.90  -.09 

37.5    8.3 

3.11      .05 

40.1     0.6 

19.0 

14.14  +.06 

56.7  -8.3 

12.77  +.10 

34.4  +0.4 

24.87  +.05 

34.2  -8.3 

3.18  +.08 

40.6  -0.4 

Mar.   1.0 

14.28    .$» 

53.5    3.1 

12.89    .13 

33.9    0.0 

24.99     .10 

31.0    8.9 

3.27     .11 

40.8  -0.9 

10.9 

14.54     .39 

50.5    9.8 

13.03    .10 

33.2    0.8 

25.25    .89 

27.9    9.9 

3.40     .14 

40.9  +0.1 

20.9 

14.92     .49 

47.9    9.4 

13.22    .90 

32.3    1.0 

25.63     .44 

25.1     9.6 

3.66     .18 

40.7     0.3 

30.9 

15.39     .69 

45.7     1.0 

13.43    .93 

31.2    1.9 

26.13    .05 

22.8    9.1 

3.75     .91 

40.2    0.0 

Apr.    9.9 

15.95  +.60 

44.0  -1.4 

13.67  +.95 

29.9  +1.4 

26.73 +.04 

21.0-1.6 

3.98 +4M 

39.4  •H>.9 

19.8 

16.57    .04 

42.9    0.8 

13.93     .98 

28.5    1.5 

27.41     .71 

19.7    1.0 

4.22    .90 

38.4     1.1 

29.8 

17.24     .08 

42.6  -0.9 

14.22    .80 

27.0    1.0 

28.15    .70 

19.0  -4).4 

4.50     .98 

37.1     1.4 

May    9.8 

17.93    .00 

42.6  4^.4 

14.52    .81 

25.3    1.7 

28.92    .78 

19.0  +0.9 

4.79    .80 

35.6     1.6 

19.7 

18.62    .00 

43.3    1.0 

14.84     .83 

23.6    1.7 

29.70     .78 

19.6    0.9 

5.09    .81 

34.0     1.7 

29.7 

19.30  +.00 

44.7  +1.0 

15.16  +.39 

22.0  +1.0 

30.47  +.76 

20.7  +1.4 

5.40  +.81 

32.2+1.8 

June  8.7 

19.94    .01 

46.6    9.1 

15.48    .31 

20.4    1.0 

31.20     .70 

22.4    9.0 

5.71     .80 

-  30.3    1.0 

18.7 

20.53    .65 

48.9    9.0 

15.78    .30 

18.8    1.6 

31.87     .03 

24.6    9.4 

6.01     .90 

28.4     1.9 

28.6 

21.04     .47 

51.7    9.0 

16.07    .97 

17.4     1.8 

32.46     .54 

27.3    9.8 

6.28    .97 

26.5    1.8 

July  8.6 

21.46     .38 

54.8    3.8 

16.33     .94 

16.2    l.l 

32.95     .44 

30.3    3.9 

6.54     .94 

24.7     1.7 

18.6 

21.79  +.98 

58.2  +3.6 

16.55  +.91 

15.2  +0.0 

33..34  +.33 

33.6  +3.4 

6.76  +.91 

23.1  +1.6 

28.6 

22.01     .17 

61.7     8.0 

16.74     .17 

14.5    0.7 

33.62    .99 

37.1     3.0 

6.95     .17 

21.6     1.4 

Aug.  7.5 

22.13  +.00 

65.3    3.7 

16.89     .19 

13.9    0.4 

33.78  +.10 

40.7    3.7 

7.10    .13 

20.2    1.9 

17.5 

22.14  -.05 

69.0    3.0 

16.99    .08 

13.6  +0.9 

33.81  -.03 

44.4     3.7 

7.20    .06 

19.1     1.0 

27.5 

22.03     .10 

72.6    3.6 

17.04  +.03 

13.5    0.0 

33.72    .15 

48.1     3.0 

7.26  +.04 

18.2    0.8 

Sept.  6.4 

21.82  -.90 

76.1  +3.4 

17.05  -.01 

13.7  -0.9 

33.51  -.90 

51.6  +8.6 

7.28     .00 

17.6  +0.6 

16.4 

21.52    .35 

79.3    3.1 

17.02    .05 

13.9    0.3 

33.20    .37 

55.0    3.9 

7.26  -.04 

17.1     0.3 

26.4 

21.12    .43 

82.3    9.8 

16.95    .06 

14.4     0.6 

32.77    .47 

58.1     9.0 

7.20    .07 

16.9  +0.1 

Oct.    6.4 

20.65    .60 

84.9    9.4 

16.85    .11 

14.9     0.0 

32.26    .55 

60.9    9.0 

7.12    .10 

16.8    0.0 

16.3 

20.11     .50 

87.2    9.0 

16.74     .13 

15.5     0.0 

31.67    .09 

63.3    9.9 

7.00    .19 

16.9  -0.9 

26.3 

19.52  -.01 

68.9  +1.5 

16.60  -.14 

16.2  -0.7 

31.01  -.08 

65.2  +1.7 

6.88  -.13 

17.2  -0.3 

Not.  5.3 

18.90     .03 

90.1     0.9 

16.46     .14 

16.9     0.7 

30.31     .79 

66.7     1.9 

6.75    .13 

17.6    0.5 

15.3 

18.26    .04 

90.8  +0.4 

16.32    .13 

17.5    0.0 

29.58    .73 

67.6  +0.0 

6.62    .U 

18.2    0.6 

25.2 

17.62    .03 

90.9  -0.9 

16.19    .19 

18.1     0.0 

28.84     .73 

67.9    0.0 

6.49    .19 

18.8    0.7 

Dec.   6.2 

16.99     .01 

90.4    0.6 

16.08    .10 

18.7     0.6 

28.12    .71 

67.6  -0.0 

6.37     .11 

19.5    0.7 

15.2 

16.40  -.60 

89.3  -1.4 

15.98  -.08 

19.2  -0.4 

27.42  -.07 

66.6  -1.9 

6.27  -.00 

20.3  -0.8 

35.1 

15.87     .49 

87.5    9.0 

15.91     .00 

19.6    0.8 

26.78    .01 

65.2    1.8 

6.19    .07 

21.1     0.8 

35.1 

15.40  -.43 

85.3  -9.6 

15.87  -.04 

19.9  -0.9 

26.21  -.63 

63.1  -«.8 

6.13  -.06 

21.9  H>.0 
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APPARENT  PLACES  FOB  TUE  UPPEB  TRANSIT  AT  WASHINOTON. 

aOroU. 

#AqiMrii. 

vAquaril. 

f  Aqnorii. 

BsU. 

South, 

Blfbt 

I>MUiiayoB 
Mfutk. 

Blfbt 

"nanHnatWrn 

.£il£L. 

b     m 

22     1 

-47*  29 

h     m 

22  10 

-   8   19 

h     m 

22  19 

+  0  48 

h     m 
22  29 

o 

-0  41 

Juk.   0.1 

• 
11.38 -.10 

69^0  +1.9 

• 
56.74  -.06 

76.'3  HI.6 

34.79  -.07 

46"4  -0.9 

37.46 -.08 

97'.9  -0.8 

10.1 

11.30    .00 

67.7    1.5 

56.69     .04 

76.9    0.6 

34.73     .06 

45.5    0.9 

37.40    .06 

98.7     0.8 

90.1 

11.96 -.08 

66.0    1.8 

56.66  -.01 

77.3     0.4 

34.69  -.03 

44.7    0.8 

37.35     .03 

99.4    0.7 

30.1 

11.96-1^.08 

64.1     9.0 

66.66  +.09 

77.6    0.9 

34.68    .00 

43.9    0.7 

37.33  -.01 

30.1     0.6 

F«b.   9.0 

11.31     .07 

61.9    9.3 

56.69     .04 

77.7  HI.1 

34.69  +.03 

43.9    0.6 

37.34  +.09 

30.7    0.5 

19.0 

11.40 +.19 

59.6+9.4 

56.75  +.07 

77.7  +0.1 

34.74  +.06 

49.7  -0.4 

37.38 +.05 

31.1  -0.3 

Mtf.   1.0 

11.54     .10 

67.9    9.6 

56.84     .11 

77.5    0.3 

34.99    .09 

49.4  -0.9 

37.44     .06 

31.4  H>.1 

II.O 

11.73    Si 

54.7    9.6 

56.96    .14 

77.1     0.5 

34.99    .19 

49.9    0.0 

37.54     .19 

31.4  48.1 

^.9 

11.96    .85 

59.9    9.5 

57.19    .n 

76.4     8.6 

35.07    .16 

49.4  +0.3 

37.67    .15 

31.9    0.4 

30.9 

19.93    M 

49.6    9.6 

57.30    M 

75.6    1.0 

35.94     ao 

49.8    0.6 

37.84     .18 

30.7    0.6 

Apr.  9.9 

19.54  •I-.33 

47.9  +9.4 

57.59  +.93 

74.4  +1J8 

35.45  +.99 

43.5+8.8 

36.04 +.91 

99.9  48.0 

19.8 

19.89    M 

44.9    941 

57.76    .96 

73.1     1.4 

35.68    .95 

41.5    1.1 

38.97    M 

98.8    1.9 

99.8 

13.96    J» 

49.8    9.0 

58.03    JB 

71.6    1.6 

35.95    .97 

45.7    1.4 

38.53    .97 

97.5    1.4 

UtLj  9.8 

13.67    .41 

40.9    1.6 

58.39    .30 

70.0    1.7 

36.93    .99 

47.9    1.6 

3a61     .99 

96.0    1.6 

1          19.8 

14.09    A3 

39.3    1.6 

58.63    .31 

68.3    1.8 

36.53    .30 

48.8    1.7 

39.11     .30 

94.4     13 

99.7 

14.59  •I-.49 

38.0+1.9 

58.94  +.31 

66.5  +1.8 

36.84 +.31 

50.7  +1.9 

39.49  +.31 

99.5+1.8 

Jooe  8.7 

14.95    .41 

37.0    0.8 

59.96    .31 

64.6    1.8 

37.15    .31 

59.6    1.9 

39.73    .31 

90.6     1.9 

18.7 

16^    ,41 

36.4  ^A 

59.56    .30 

69.9    1.7 

37.45    .30 

54.5    9.8 

40.03    .30 

18.6    1.9 

98.7 

15.76    M 

36.9    0.0 

59.86     .98 

61.9    1.6 

37.74     J8 

56.5    1.9 

40.39    .98 

16.7    1.9 

Joljr  6.6 

16.19    .M 

36.4  H).4 

60.19    J6 

59.7    1.5 

38.01     .95 

58.4     1.8 

40.60    M 

i4J9     1.8 

18.6 

16.45  -^JO 

37.0  -0.7 

60.36 +.99 

68.3  +1.9 

3a94+.99 

60.9  +1.7 

40.84  +.93 

13.1  +1.7 

98.6 

16.79    .94 

37.9    1.1 

60.56    .16 

57.9    1.0 

38.44     .18 

61.6    1.6 

41.05    .19 

11.5     1.6 

Aug.  7.5 

16.93    .18 

39.1     1.4 

60.79    .14 

56.9    0.8 

38.61     .14 

63.9    1.3 

41.99    .15 

10.1     1.3 

17.5 

17.08    .19 

40.7    1.0 

60.84     .10 

55.5    0.6 

38.73    .10 

64.5    l.l 

41.36    .11 

9.0    1.1 

97.5 

17.17  +.00 

49.4     1.8 

60.99    .06 

55.1     0.4 

38.81     .08 

65.5    8.9 

41.44     .87 

8.0    8.8 

8«pC6.6 

17.90  -.01 

44.3  -1.0 

60.95  +.01 

54.8  40.1 

38.84 +.08 

66.3  +0.7 

41.49  +.88 

1 
7.3 +0J 

16.4 

17.16    .06 

46.3    9.0 

60.94  -.03 

54.8-0.1 

36.84 -.09 

66.9    0.6 

41.50  -.01 

6.8    0.4 

96.4 

17.07    .19 

48.3    1.0 

60.89    .00 

54.9    0.9 

38.80    .06 

67.9    0.3 

41.47     .06 

6.5+0.9 

Oct.    6.4 

16.93    .16 

50.9    1.8 

60.89    .00 

55.9    0.4 

38.73    .08 

67.4  +8.1 

41.41     .08 

6.4    0.0 1 

16.4 

16.75    .19 

51.8    1.6 

60.71     .11 

55.6    0.5 

38.63    .10 

67.4  -0.1 

41.39    .10 

6.5-8.9 

96.3 

16.55  -.91 

53.3  -1.9 

60.60  -.19 

56.9-8.6 

38.59  -.19 

67.9  -0.3 

41.91  -.11 

6.8-0.3. 

Hot.  6.3 

16.33    .99 

54.4     1.0 

60.47     .13 

56.8    0.6 

38.40    .13 

66.8    0.4 

41.10    .19 

7.9    0.5 1 

15w3 

16.10    .99 

55.9    0.6 

60.34     .13 

57.4    0.7 

38.97    .13 

66.3    0.5 

40.97    .19 

7.7     0.6, 

95.9 

15.89    .91 

55.6  -0.9 

60.91     .19 

58.1     0.7 

38.14     .19 

65.7    0.7 

40.85    .19 

8.3    8.7 

Dm.  5.9 

15.69    .19 

55.6+0.9 

60.09    .11 

58.8    0.6 

38.09    .11 

65.0    0.8 

40.73    .11 

9.0    0.7 

15.9 

15^1  -.16 

55.9 +«.8 

59.99  -.00 

59.4  -0.6 

37.99  -.10 

64.9  -0.8 

40.69  -.10 

9.8-0.8 

95.9 

15.37    .19 

54.4     1.0 

59.91     .07 

60.0    0.6 

37.83    .08 

63.4    0.8 

40.53    .08 

10.5    8.8 

35.1 

15.96  -.00 

63.9  +1.3 

59.84  -.06 

60.5-0.5 

37.76  -.00 

69.5  -0.8 

40.45  -.06 

11.3 -8.81 
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APPARENT  PLACES  FOB  THE  UPPEK  TEAN81T  AT  WASHlNOTOar. 

226Cephei(B.) 

CPegaai. 

iCepkei. 

AAqoarii. 

Mean 
Solar 
Date. 

1 

Bight 

DMUnaiioD 
North. 

A^SiL 

Deelinaikm 
North. 

mght 

Dwjllnatioo 
North. 

Biffhi 

1 

DecliuatioD 
Souih. 

h     m 

22  30 

+75  38 

h     m 

22  35 

+  10   14 

h      111 

22  45 

+65  36 

h     ni 
22  46 

o       * 

-89 

Jan.    0.2 

• 

17.13 -.74 

87'.9  -1.6 

53.98  -.09 

64*8  -l.l 

41.99 -.41 

70.8  -1.6 

47.78  -.09 

80.9  *0.6 

10.1 

16.43     .6ft 

86.1     9.1 

53.91     .07 

63.6    1.9 

41.60    .38 

69.1     9.0 

47.71     M 

81.4    0.6 

20.1 

15.83     .64 

83.7    9.5 

53.85    .05 

62.4     1.9 

41.26     .30 

66.8    9.4 

47.65    .04 

81.8    0.3 

30.1 

15.35     .41 

81.0    9  J 

53.82  -.09 

61.2    1.9 

40.98     .94 

64.2    9.8 

47.62  -.OS 

82.1  -0.9 

Feb.    9.1 

15.01     .96 

78.0    3.1 

33.81  +.01 

60.0    1.1 

40.79    .16 

61.3    3.0 

47.61  +.01 

82.2    0.0 

19.0 

14.82 -.10 

74.8  -3.9 

53.84  +.04 

59.0  -1.0 

40.68  -U)7 

68.2-3.1 

47.64  +.04 

82.1  40.9 

Mar.    1.0 

14.80  +.06 

71.5     3.9 

53.89     .07 

58.1     0.8 

40.65  +.03 

55.1     3.1 

47.69    .07 

81.8    0.4 

11.0 

14.94     .99 

68.3     3.1 

53.98    .11 

57.4    0.6 

40.73    .19 

52.1     9.9 

47.77    .10 

81.4    0.6 

20.9 

15.25     .38 

65.3    9.9 

54.10    .14 

57.0  -0.9 

40.90     .99 

49.2    9.7 

47.89    .14 

80.7    0.8 

30.9 

15,70     .fiS 

62.7     9.4 

64.26    .18 

56.9  40.1 

41.17     .31 

46.7    9.3 

48.04     .17 

79.7     1.1 

Apr.   9.9 

16.29  •I-.66 

60.5  -9.0 

54.46  +.91 

57.2  40.4 

41.52 +.39 

44.6  -1.9 

48.23  +.90 

78.6  +1.3 

19.9 

16.99     .75 

58.7    1.6 

54.69     .94 

57.7     0.7 

41.94     .46 

43.0    1.4 

48.45     .94 

77.2    1.6 

29.8 

17.79     .83 

57.6    0.9 

54.95     .97 

58.6    1.1 

42.43     .61 

41.9    0.8 

48.70     .96 

75.6     1.6 

May    9.8 

18.65     ,88 

57.0  -0.3 

55.23     M 

59.9     1.4 

42.97     .65 

41.4  -0.9 

48.98     .99 

73.9     1.8 

19.8 

19.54     .90 

57.0  46.3 

55.52     .30 

61.4     1.6 

43.54     .68 

41.4  +0.4 

49.27     .30 

72.1     1.9 

29.8 

20.44  •I-.89 

57.6  +0.9 

55.83  +.31 

63.1  +1.8 

44.12 +.68 

42.1  40.9 

49.58  +.31 

70.2  +1.9 

June  8.7 

21.32     .86 

58.8     1.6 

56.15     .31 

65.1     9.0 

44.70     .67 

43.3     1.6 

49.90     .99 

68.2     1.9 

18.7 

22.16     .80 

60.6    9.0 

56.45     .30 

67.2    9.1 

45.26     .64 

45.1     9.0 

50.21     .31 

66.4     1.8 

28.7 

22.93     .79 

62.8    9.6 

56.75     .99 

69.3     9.9 

45.79     .60 

47.3    9.4 

50.52    .30 

64.6     1.7 

July   8.C 

23.61     .63 

65.5    9.0 

57.02     .96 

71.5     9.9 

46.26    .45 

49.9    9.8 

50.80     .97 

62.9    1.6 

18.6 

24.18  •h.dl 

68.6  +3.9 

57.26  +.93 

73.7  4«.l 

46.68  +.38 

52.9  +3.1 

51.06 +.94 

61.4  +1.4 

28.C 

24.63     .39 

71.9     3.4 

57.48    .19 

75.7    9.0 

47.02    .31 

56.2    3.4 

51.29     .91 

60.1     1.9 

Aug.  7.6 

24.95     .95 

75.4     3.6 

57.65     .15 

77.7     1.9 

47.29     .93 

59.7     3.6 

51.48    .17 

59.1     0.9 

17.5 

25.13 -l-.ig 

79.1     3.7 

57.78     .11 

79.5    1.7 

47.48     .14 

63.3     3.6 

51.64     .13 

58.3     0.7 

27.5 

2.5.18 -.09 

82.8     3.7 

57.87     .07 

81.1     1.5 

47.58  +.06 

66.9    3.6 

51.74     .09 

57.8     0.4 

Sept.  6.5 

25.10 -.16 

86.5  +3.7 

57.92  +.03 

82.4  +1.3 

47.59  -.03 

70.5  +3.6 

51.81  +.65 

57.5  +0.9 

16.5 

24.87     .99 

90.2    3.6 

57.93  -.01 

83.6    1.0 

47.52     .11 

74.0     3,4 

51.84  +.01 

57.4     0.0 

26.4 

24.52    .41 

93.6    3.3 

57.90     .04 

84.5    0.8 

47.37     .18 

77.4     3.9 

61.82 -.03 

57.5  -0.9 

Oct.    6.4 

24.06    .69 

96.8     3.0 

57.84     .07 

85.2    0.6 

47.15     .95 

80.5     9.9 

51.78    .06 

57.8    0.4 

16.4 

23.48    .69 

99.7     9.7 

57.76    .10 

85.6    0.3 

46.87     .31 

83.3     9.6 

51.70     .00 

58.3     0.6 

26.3 

22.82  -.70 

102.1  +9.9 

57.65  -.19 

85.8  40.1 

46.5:J  -.37 

85.7  +9.9 

51.60  -.11 

58.8-0.6, 

Nov.   5.3 

22.08     .77 

104.1     1.7 

57.53     .19 

85.8  -0.1 

46.14     .41 

87.6     1.7 

51.49     .19 

59.5    0.7 

15.3 

21.28    .89 

105.6     1.9 

57.40     .13 

85.5    0.4 

45.72    .44 

89.0    IJt 

51.38     .19 

60.2    0.7 

25.3 

20.44    .85 

106.6  40.6 

57.27     .13 

85.0     0.6 

45.27     .45 

90.0  +0.6 

51.26    .19 

60.9     0.7 

Deo.   5.2 

19.58    .05 

106.9    0.0 

57.15     .19 

84.4    0.7 

44.81     .46 

00.3    0.0 

61.14     .11 

61.6    0.7 

15.2 

18.74  -.83 

106.6  -0.6 

67.03  -.11 

63.6  -0.9 

44.35  -.45 

90.0  -0.6 

51.03  -ao 

62.2-0.6 

25.2 

17.93    .78 

105.7     1.9 

56.93     .00 

82.6    1.0 

43.91      .43 

89.2    1.1 

50.93    .00 

62.8    0.6 

1          35.2 

17.18  -.71 

104.2  -1.8 

66.85  -.07 

81.5-1.1 

43.49  -.40 

87.8  -1.7 

60.85 -.06 

63.4  -03 

FIXED  STAES,   1889. 
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JLPPAKENT  PLACES  VOU  THE  UPPEB  TKAN8IT  AT  WASHLXGTON.                       | 

1 

Mean 
Solar 
0»U. 

a  Piteiii  Anttnilit. 

oPe 

c;.i 

0  Capbei. 

tfPUciam. 

RlKbt 

DeoUnatiou 
South, 

Right 

Jforik. 

Bight 
AaoMuion. 

Xortk. 

Ki^bt 

DMliniUlon 
yortk. 

h     m 
22  51 

-30  12 

h     m 

22  59 

+  14  36 

h      ni 

23  14 

+67  29 

b      m 

23  22 

+  5  45  , 

Jm.   0.3 

• 
99.08  -.10 

59.5  40.9 

19.46  -.10 

97'.4  -1.1 

9.79  -.47 

87.9  -1.0 

• 
18.87  -.10 

64.1  -0.9 

10/J 

98.98    M 

59.9    0.6 

19.36    .09 

96.9    13 

9.33     .44 

85.8    1.6 

18.77     .00 

63.9    0.9 

90.1 

98.99    M 

51.6     9.8 

19.98    .07 

94.9    1.3 

1.99     .38 

84.0    9.1 

18.69     .08 

69.3     0.9 

30.1 

98.87  -.tt 

50.7     lU) 

19.93    .04 

93.6    1.3 

1.56     M 

81.6     9.6 

18.69     .06 

61.4     0.8 

Feb.  9.1 

98.80    M 

49.5    1.3 

19.90  -.09 

99.3     1.3 

1.99     .94 

78.9    9.8 

18.58  -.03 

60.6     0.8 

19.0 

98.88  4.04 

48.1  41.6 

19.19  4.01 

91.0-1.9 

1.09  -.14 

76.0  -3.0 

18.56     .00 

59.9  -0.6 

Mar.  1.0 

9a94    .07 

46.5    1.7 

19.99    .06 

19.9    1.0 

1.00 -.04 

79.9    3.1 

18.57  4.03 

59.4     9.6 

11.0 

99.03    .11 

44.7    1.9 

19.99    .06 

19.0    0.8 

1.01  4.00 

69.9    3.0 

18.61     .06 

59.0  -0.3 

90.9 

99.15    .16 

49.8    9.9 

19.39    .19 

ia4    0.6 

1.19     .17 

66.9    9.9 

18.69     .10 

58.9     0.0 

30.9 

99.39    .19 

40.7    9.1 

19.53    .16 

18.0  -0.9 

1.34      .97 

64.9    9.6 

18.81     .14 

59.1  40.3 

1 

Apr.  9.9 

99.59 -•-.99 

38.5  49Ji 

19.70  4.19 

18.0  40.9 

1.66  4.38 

61.9  -9.1 

18.96  4.17 

59.5  40.6 

19.9 

99.77     .98 

36.3    9.9 

19.99    .93 

18.4     0.6 

9.06     .44 

GO.O     1.7 

19.15    .91 

60.9     0.0 

99.8 

30.04    .99 

34.0     9.9 

13.16     .96 

19.1     0.0 

9.55     .61 

58.6     1.9 

19.38    .94 

61.3     1.9 

Mm/  9.8 

30.34    .99 

31.8     9.9 

13.43     .98 

90.1     1.9 

3.09    .67 

57.7  -0.6 

19.63    .97 

69.6     1.4 

19.8 

30.67    .94 

99.7    9.0 

13.73     .30 

91.4     1.6 

3.69    .80 

57.4     0.0 

19.91      .99 

64.1     1.6 

99.8 

31.01  -t-^ 

97.7  41.9 

14.03  4.31 

93.1  41.6 

4.30  4.69 

57.7  40.6 

90.91  4.30 

65.8  -1^1.8 

JmM  8.7 

31.37     .» 

96.0    1.7 

14.35     .30 

94.9     9.0 

4.93    .69 

58.5     l.l 

90.59    .31 

67.8    9.0 

18.7 

31.79    .3ft 

94.4     1.4 

14.67     .31 

97.0     9.1 

5.55     .61 

59.9     1.6 

90.83     .31 

69.8    9.0 

98.7 

39.06    .33 

93.9    1.1 

14.97     .30 

99.9     9.9 

6.14     .68 

61.8    9.9 

91.14     .30 

71.8    9.1 

July  8.7 

39.39    .31 

99.3    0.8 

15.96     .98 

31.5     9.3 

6.69    .69 

64.9    9.6 

91.43    .99 

73.9     9.1 

18.6 

39.69 +JW 

91.7  40.4 

15.59  4.96 

33.7  49.3 

7.19  4.48 

66.9  49.9 

91.71  4.96 

76.0  49.0 

98.6 

39.95    .94 

91.4  40.1 

15.75     .91 

36.0     941 

7.61      .39 

70.0    3.9 

91.95     .93 

77.8     1.8 

Aug.  7.6 

33.17    .90 

91.6  -0.3 

15.94     .17 

38.1     9.1 

7.96     .31 

73.3    3.4 

99.17     .90 

79.6     1.7 

17.6 

33.35    .15 

91.9    0.0 

16.10     .13 

40.9     1.9 

8.93     .99 

76.9     3.6 

99.34     .16 

81.9     1.6 

97.6 

33.48    .11 

99.7    0.0 

16.91     .09 

49.0     1.7 

8.41     .14 

80.5    3.6 

99.48     .19 

89.6     1.8 

8«pi.  6.5 

33.57  -f  .00 

93.7  -1.1 

16.98  4.06 

43.7  41.6 

8.50  4.04 

84.9  43.7 

99.58  4.08 

83.8  41.1. 

16.5 

33.60  •l-.Ol 

94.9    1.3 

16.31  4.01 

45.1     1.3 

8.50  -.04 

87.8    3.6 

99.63  4.04 

84.8     0.8* 

96.4 

33.59  -.09 

96.9    1.4 

16.30  -.09 

46.3     1.1 

8.49     .19 

91.3     3.4 

99.65     .00 

85.4     0.6 

Ooi.    6.4 

33.54     .07 

97.6    1.4 

16.96     .06 

47.9    0.8 

6.95     .90 

94.6    3.9 

99.64  -.03 

85.9     0.4' 

16.4 

33.45    .10 

99.1     1.4 

16.90    .08 

48.0     0.6 

8.01     .97 

97.7    9.9 

99.59     .06 

86.9  40.9 

96.4 

33.34  -.19 

30.5  -1.8 

16.10 -.10 

48.4  40.3 

7.71  -.34 

100.4  49.6 

99.59  -.08 

86.3     0.0 

Mot.  6.3 

33.90    d4 

31.8    1.9 

16.00    .11 

48.6  40.1 

7.34     .39 

109.7     9.1 

99.44     .00 

06.1  -0.9 

I5.a 

33.06    .16 

39.9    1.0 

15.86    .19 

48.5  -0.9 

6.99     .44 

104.6     1.6 

99.34     .11 

85.8     0.4 

96.3 

39.91     .16 

33.8    0.8 

15.75    .13 

48.9    0.4 

6.46     .47 

105.9     1.1 

99.99     .11 

tt5.4     0.6 

Vmu  5.3 

39.77    .14 

34.4    0.6 

15.63    .19 

47.7    0.6 

5.98    .49 

106.7  40.6 

99.11     .11 

84.8    0.6 

15.9 

39.63  -.13 

34.8  H>.9 

15.50  -.19 

47.0  -001 

5.49  -.49 

106.9  -0.1 

99.00  -.11 

84.1  -0.7 

95.9 

39.51     .11 

34.9    0.0 

15*39    .11 

46.1     1.0 

^.00     .49 

106.4     0.7 

91.89     .10 

B3.4     0.8 

35.9 

39.41  -.09 

34.8  40.3 

15.99  -.10 

45.0  -I. I 

4.Ji9  -.47 

105.4  -1.9^  91.79  -.10 

89.5  -0.9 
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iPPAEEKT  PLAC£8  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

I  Pisoium. 

/  Cephei. 

Groombridge  4163. 

uPifcimn. 

Mean 
Solar 
Dat«. 

Bight 
Aaoenaion. 

DeoUnatioD 
NoHh. 

Kight 
AacensioQ. 

Deollnation 
North. 

Bight 
Aaoenslon. 

Deolinatioo 
North. 

Bight 

DeoUnatlon 
North. 

h     m 

23  34 

O           / 

+  5     1 

h     m 

23  34 

+77      0 

h     m 

23  49 

+73  47 

h     m 
23  53 

+    6*  14 

Jan.    0.2 

• 
13.16  -.11 

23'.4  -0.8 

46.23  -.90 

58.9  -0.6 

25.30  -.70 

46.0  -0.5 

35.50  -.11 

50.'l  -0.8 

10.2 

13.06    .09 

22.6    0.9 

45.35     .85 

58.0     1.9 

24.60    .68 

45.2    1.1 

35.39    .10 

49.2     0.8 

20.2 

12.97     .08 

21.7    0.8 

44.53    .77 

56.4     1.8 

23.94     .63 

43.8    1.6 

35.29    .09 

48.4     0.8 

30.1 

12.90    .06 

20.9    0.8 

43.81     .66 

54.4     9.3 

23.35    .55 

41.9    9.1 

35.20    .08 

47.6     0.8 

Ft»b.   9.1 

12.85    .04 

20.1     0.7 

43.20     .53 

51.9    9.7 

22.84     .45 

39.6    9.5 

35.13    .06 

46.8    0.7 

19.1 

12.82  -.01 

19.5  -0.6 

42.74  -.38 

49.1  -8.9 

22.45  -.33 

36.8  -9.8 

35.09  -.03 

46.2  -0.6 

Mar.   1.1 

12.82  +.09 

19.0    0.4 

42.44     .91 

46.0    3.1 

22.18    .90 

33.9    3.0 

35.07    .00 

45.7    0.5 

11.0 

12.85    .05 

18.7  -0.9 

42.33  -.09 

42.9    3.1 

22.05  -.06 

30.8    3.1 

35.08  +.03 

45.3  -OJi 

21.0 

12.92    .00 

18.6  +0.1 

42.39  +.16 

39.8    3.0 

22.07  +.09 

27.8    3.0 

35.12    .07 

45.2    0.0 

30.9 

13.02    .IS 

18.8    0.3 

42.64     .34 

36.8    9.8 

22.23    .94 

24.8    9.8 

35.21     .11 

45.3  +0.3 

Apr.  9.9 

13.16  +.16 

ld.3  +0.6 

43.06  +.50 

34.1  -9.5 

22.54  +.37 

22.1  -9.5 

35.34  +.14 

45.7  +0.5 

19.9 

13.35    J» 

20.0    0.0 

43.64     .65 

31.8    9.1 

22.98    .50 

19.8    9.1 

35.50    .18 

46.4     0.6 

29.9 

13.56    .93 

21.1     1.9 

44.36     .78 

30.0    1.6 

23.54     .61 

17.9    1.7 

35.70     .99 

47.4     1.1 

May   9.9 
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63.97  4-  Jl 

se  16 

h     m 

8  32 

68    8 

b     m 

8  36 

69*    d 

h      B 

8  47 

98.40  +  JO 

87  13 

b    m 
9    8 

(Dws.30.6) 

60.95 +.90 

99.94  4- JO 

57.64  4-  JO   51.86  4- .94 

35.47  +  J6 

Jwi.    9.5 

51.13      .16,30.19      .16 

7.30      .16   64.90  4-  .16 

57.83      .17   59.08      JO  1 98.64      .99 

35.70      JO 

19.5 

51.97     .11    30.96      .10 

7.43      .10  64.97 -.03 

57.99      .19  59.95     .14 1 98.84      .16 

35.68     .16 

99.5 

51.35  4- .06 

30.39      .05 

7.49      .05   64.14      .99 

58.07      .07   59.36     .08   98.97      .10 

36.00      .10 

Feb.   8.6 

51.37      .00 

30.35  4-  .01 

7.59  4.  .01  1  63^      .30 

58.19  4- .09   59.41  + J3 

99.04  +  .06 

36.06     .06 

I&4 

51.35-  .06 

•30.33  -  .04 

7.61  -  .04   63.37  -  .65 

58. 19 -.03  59.49 -.01 

99.07  -  .01 

36. 19 +.01 

98.4 

51.98     .10 

30.96      .00 

7.44      .00   69.74      .70 

58.06      .07    59.38      .06   99.09      .07 

36.09  -  .04 

Mat.  10.4 

51.16      .13 

30.15      .19 

7.33      .19.61.98      .61 

57.97      .10   59.99      .11    98.93      .11 

36.04      .08 

90.4 

51.09      .16 

30.09     .14 

7.91      .14   61.19      .01 

57.86      .13  59.16      .14  98.81      .14 

35.94      .11 

30.3 

50.86     .16 

99.86      .15 

7.05      .16160.17      .98 

1 

57.71      .16   59.09      .15 

98.66     .16 

35.89      .13 

Apr.   9.3 

50.70 -.17 

99.71  -  .16 

6.89 -.16   59.17-1.09 

57.56-  .16   51 .86 -.16 

98.60 -.17 

35.69  -  .14 

19.3 

50.53      .10 

99.55     .16 

6.73      . 16 1  58.13    1.04 

57.41      .16   51.70      .10 

98.39      .18 

35.55     .16 

99.9 

50.38     .16 

99.39     .16 

6.57      .16   57.08    1.04 

57.95      .16   51.54      .16 

98.15     .17 

35.40      .16 

Umj   9.9 

50.94  -  .14 

99.^  -  .19 

6.43  -  .13 

56.05-1.09 

57.11 -.14 

51. 39 -.14 

97.99  -  .10 

35.96 -.14 

34 
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ADDITIONAL  FIXED  STARS,  1889. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

/^  Argus. 

a  Lyncis. 

lOLeonis 
Minoris. 

o  Lieoals. 

CChamse- 
leontis. 

19Leonis 
Minoris. 

irLeonis. 

AUimMa- 
joris. 

159  16 

h     m 

9  11 

55     8 

h     m 

9  14 

O           / 

53    7 

h     m 

9  27 

79  36 

h     m 

9  35 

170  27 

h     m 

9  37 

48  25 
h     m 

9  50 

8f  25 
h     m 

9  54 

46*^32 
h     m 

10  10 

(Dec.30.6) 

8 

68.01  +  .38 

17.48  +  .99 

8 

85..33  4-  .90 

s 
13.58  4-  .97 

• 

15.46  4- .84 

8 

58.97  4-  .35 

80.78  +  .97 

83.80  4- .38 

Jan.    9.6 

68.34      .97 

17.75      J» 

85.61      .95 

13.77      .93 

16.18      .60 

53.30      .30 

80.98      .94 

34.16      .33 

19.6 

68.56      .16 

17.98      .90 

85.87      .99 

13.98      .19 

16.67      .36 

53.58      .95 

81.81      .91 

84.47      .96 

89.5 

68.66  +  .04 

18.16     .14 

86.06      .16 

14.15      .13 

16.93  4-  .14 

53.81      .19 

81.39      .16 

34.73      .99 

Feb.    8.5 

68.64  -  .06 

18.86      .06 

86.18     .10 

14.25     .06 

16.95 -.10 

53.97      .13 

81.58     .10 

34.93      .16 

18.5 

68.50  -  .10 

18.31  +  .09 

86.85  -1-  .04 

14.31  +  .04 

16.74  -  .33 

54.06  4- .07 

81. 59 +.06 

35.04  4-  .09 

88.5 

68.86      .99 

18.30 -.03 

86.86  -  .01 

14.33      .00 

16.30      .64 

54.10  4- .01 

81.63  4- .01 

35.114-  .03 

Mar.  10.4 

61.91      .36 

18.84      .06 

86.88     .07 

14.30  -  .05 

15.67      .73 

54.08 -.06 

31. 68 -.03 

35.11 -.03 

80.4 

61.50      .45 

18.13      .19 

86.11      .19 

14.88      .00 

14.86     .89 

54.00      .10 

81.56      .07 

35.05      .09 

30.4 

61.08      .59 

17.99     .15 

85.98     .15 

14.18     .11 

13.88    1.03 

53.87     .14 

81.48      .10 

84.93      .13 

Apr.   9.3 

60.47  -  .55 

17.83 -.17 

85.88 -.16 

14.00  -  .13 

18.80-1.14 

53.78 -.17 

81. 37 -.19 

34.79  -  .15 

19.3 

59.91      .67 

17.65     .18 

85.65     .18 

13.87      .14 

11.60     1.93 

53.54      .16 

81.84      .13 

34.63      .17 

89.3 

59.33      .56 

17.47      .16 

85.46      .16 

13.78     .14 

10.33    IM 

53.35      .19 

81.11      .13 

34.44      .19 

May   9.3 

58.74      .50 

17.89      .17 

85.89      .17 

13.59     .13 

9.04    1.31 

53.17      .19 

80.98     .13 

34.34      .90' 

19.8 

58.15 -.50 

17.13 -.15 

85.13 -.16 

13.46 -.19 

7.78-1.33 

53.98 -.16 

30.85 -.13 

34.05-  .10 

Mean 
Solar 
Date. 

fiRydrm, 

i^Leonis 
Minoris. 

a  Antlifld. 

^Octantis, 
S.P. 

41LeoniB 
Minoris. 

<5»Cham»- 
leontis. 

46Leoms 
Minoris. 

Groombr. 
1706. 

106  16 

h     m 

10  20 

52*  43 

io''2r 

88.15 +.96 

120  30 

h     m 

10  22 

8 

5.03  +  .99 

188    2 

h     m 

10  34 

66  14 

h     m 

10  37 

83.01  4-  .96 

169  57 

h     m 

10  44 

O           1 

55  11 
10**  47 

11  38 
10  51   1 
5.79  +  .94 

Jan.  19.6 

43.88  +  .93 

89.59  -  .65 

50.95  4- .74 

6.39  4- .30 

89.6 

44.08      .17 

88.40      .99 

5.88      .16 

89.06      .40 

83.34      .91 

51.59      .64 

6.66     JM 

6.66      .79 

Feb.   8.6 

44.16      .11 

88..''j9      .15 

5.35      .11 

88.78 -.15 

33.43      .17 

58.03      .33 

6.87     .16 

7.36      .00 

18.5 

44.85      .06 

88.71       .10 

5.44      .06 

88.75  +  .06 

83.57      ,11 

58.85  +  .19 

7.03     .13 

7.85      .99 

88.5 

44.89  4-  .09 

88.79  +  .04 

5.48  +  .09 

88.94      .31 

33.64      .05 

58.37  -  .06 

7.13     .07 

8.13  4- .17 

Mar.  10.5 

44.30  -  .09 

88.80  -  .01 

5.47  -  .03 

89.38 -.56 

33.67  4-  .01 

58.08  -  .96 

7.17  4- .09 

8.19 -.04 

80.4 

44.86      .05 

88.77     .05 

5.48      .07 

30.05     .78 

33.66  -  .03 

51.71      .47 

7. 17 -.03 

8.05      .94 

30.4 

44.19      .06 

88.69      .10 

5.34      .10 

30.93     .90 

83.61      .06 

51.15      .64 

7.13      .07 

7.71      .43 

Apr.   9.4 

44.10      .11 

88.56      .13 

5.88      .13 

38.08    1.17 

83.53      .09 

50.44      .78 

7.03      .10 

7.19      M 

19.4 

43.97      .13 

88.48      .15 

5.08      .14 

33.87    1.34 

83.48      .19 

49.60      .00 

6.93     .13 

6.54      .71 

89.3 

43.85 -.13 

88.87  -  .16 

4.93  -  .15 

34.69  -1.47 

33.30  -  .13 

48.64  -1.01 

6.78 -.14 

5.78  -  .81 

May    9.3 

43.78      .14 

88  10      .17 

4.77      .16 

36.81     1.56 

33.16     .14 

47.57    1.06 

6.63      .15 

4.93      .87 

19.3 

43.58      .13 

87.93      .16 

4.68      .16 

37.84    1.66 

83.03      .13 

46.47    1.13 

6.48     .15 

4.05      .89 . 

89.3 

43.45      .19 

87.77      .16 

4.45      .15 

39.53    1.70 

88.90      .13 

45.31     1.17 

6.38      .15 

3.15      .88 

June  8.8 

43.33  -  .11 

87.68  -  .15 

4.31  -  .13 

41.83-1.66 

88.78 -.19 

44.18-1.90 

6. 18 -.14 

3.38 -.85 

ADDITIONAL  FIXED  STARS,  1889. 
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APPBOXDIATE  NORTH  POLAR  DISTAKCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

96Ur 
DO*. 

fOoUuitis. 

l)>LeonJB. 

^Ur8.MaJ.  vUn.MiO- 

f  Hydra. 

;rUn.MiO- 

irVirginiB. 

fCorvL 

174    d 

h     m 

11    0 

87  27 

h     m 

11      1 

O           0 

44  54 

h     m 

11     3 

56  18 
11*12 

12f  15 

h     m 

11  27 

4f  36 

b     m 

11  40 

82  46 

b     m 

11  55 

O           0 

112    0 

h     m 
12    4 

Feb.   8.6 

18.06  •l-.M 

15.08  •!•  .17 

96.06 +.93 

99.71  +  .93 

33.36  4  .10 

• 
19.09  +  .99 

1    •             1 
11.46 +  .9i  95.47  +  .93 

18.6 

18.54  ^  .31 

15.99     .19 

96.96     .17 

99.90     .10 

33.53      .14 

19.98     .93 

11.66      .18195.68      .18 

98.5 

18.68 -.09 

15.31      .07 

96.40     .10 

30.09     .10 

33.65      .10 

19.48      .10 

11.89      .13   95.84      .13 

Mmr.  10.5 

ia5l      M 

15.36  +  .03 

96.47  ^  .04 

30.10 -f  .06 

33.79     .06 

19.59     .00 

11.92      .08   95.95      .00 

90.5 

17.99     .08 

15.37  -  A\ 

96.49 -.01 

30.19     .00 

33.74  +  .01 

19.66  +  .03 

11.98     .06  96.09     .06 

30.4 

17.90  -  .M 

15.34  -  .04 

96.44  -  .07 

30.10-  .04 

33.74  -  .03 

19.66 -.03 

19.09 +.08  96.04 +.09 

Apr.   9.4 

16.19    1.S1 

15.30     .00 

96.34     .11 

30.04      .08 

33.69     .00 

19.60      .08 

19.09 -.01    96.06      .00 

19.4 

14.79    1.44 

15.99     .06 

96.93     .14 

99.94      .11 

33.69     .00 

19.50      .19 

11.99      .04   96.04 -.03 

99.4 

13.94    1.03 

15.13     .10 

96.07      .17 

99.83     .19 

33.59     .11 

19.36     .16 

11.93     .07   25.99     .00 

Maj   9.3 

11.53    1.78 

15.09     .11 

95.89     .18 

99.70      .14 

33.40     .13 

19.90      .17 

11.85      .08   95.99      .08 

19.3 

9.68-1.01 

14.90 -.19 

95.71  -  .10 

99.55 -.15 

33.96  -  .14 

19.01  -  .10 

11.77 -.00  96.89 -.10 

99.3 

7.79    1.00 

14.79     .11 

95.51      .10 

99.41      .15 

33.19     .16 

11.89     JK 

11.68     .10 '95.71      .11 

JoiM  8.3 

5.70    9.00 

14.68     .10 

95.39     .10 

99.95     .16 

39.97      J5 

11.60     .91 

11.57      .11    95.60      .19 

1&9 

3.71  -1.97 

14.58 -.00 

95.14  -  .18 

• 

99.11 -.14 

39.89 -.14 

11. 40 -.10 

11.47 -.10 

95.49 -.10 

8okr 

9Caii.yeD. 

6Un.Miii. 

d«  Corvl. 

/JCan-Veo. 

yVirginis, 

(»M»fl.) 

31Coni» 
Berenioea. 

rCawlop., 
8.  P. 

43Ce|hei, 

o       $ 

48  43 

h    m 

12  10 

o         / 

1  41 

b      m 

12  14 

105  54 

h     m 

12  24 

48     2 

h     m 

12  28 

90  50 

h     m 

12  36 

ei  51 

h       B 

12  46 

330    7  '    355**  40 

b     B             b     m 

12  49        12  53 

Ffb.  ao 

34J29  -1-  .96    44'.44  46.79 

7.76  +  .94 

98.68 +.99 

• 

9.41  +  .96 

17.81  +  .98 

58.84  -  .31    39.57  -^40 

I8.C 

34.55      .93;  49.63    4.0D 

7.98     .90 

98.95      .96 

9.64      M 

18.07      .94 

58.66      .94,30.98    9.00 

98.6 

34.76      .18   53.64    3.36 

ai5      .16 

99.18      .90 

9.89     .10 

18.99      M 

58.35     .18  {98.40    1.07 

M«r.  10.5 

34.91       .19 

56.35    9.00 

8.99      .19 

99.35      .15 

9.96      .19 

18.47      .16 

58.90      .19   96.04    1.91 

90.5 

35.01      .07 

57.63  +  .60 

a38      .08 

99.47      .10 

3.06     .00 

18.60      .10 

58. 19 -.06 ,95.99      .08 

30.5 

35.05 +.09 

57.59  -  .78 

8.44  ^  .04 

99.54  +  .04 

3. 14 +  .00 

18.67  +  .08 

58.11  +.04   95.58 -.10 

Apr.   9.5 

35.05  -  .03 

56.05    9.10 

8.47  +  .01 

99.55  -  .01 

3.17 +  .09 

18.79 +.03 

58.90     .19  95.80+  .47 

19.4 

35.00      .07 

53.30    3.39 

8.46  -  .09 

99.53      .06 

3. 18 -.01 

18.73 -.01 

58.36      .90   26.59      .98 

99.4 

34.99     .10 

49.30    4.38 

8.44      .04 

99.46      .09 

3.16      .03 

18.71      .04 

58.60      .98   97.76    1.46 

Umy   9.4 

34.80     .13 

44.51     6.98 

8..38      .06 

99.35      .19 

3.13     .06 

18.65     .07 

58.93      .30,99.44     1.87 

19.4 

34.66  -  .14 

38.82  -5.96 

8.31  -  .06 

99.93 -.14 

3.06  -  .07 

18.58 -.00 

59.39 +.41    31.49+9^ 

99.3 

34.59     .10   39.54    0.47 

8.99     .09 

99.08      .10 

9.99      .08 

18.48     .11 

50.75      .40   33.90    9.61 

Jane  9.3 

34.35     .17 

95.88    0.76 

8.13      .10 

28.99      .17 

9.91      .09 

18.36      .19 

60.94      .60   36.51    9.70 ! 

18.3 

34.18 -.17 

19.03-0.89 

8.03  -  .10 

98.74  -  .18 

9.81  -  .10 

ia94-.ll 

60.76  +  .64 

39.99  4«.80 
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APPBOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

d  Mosos. 

eVirginU. 

20Can.Ven. 

K  Ootantis. 

B.A.C.4536. 

mVirginis. 

^ApodiB. 

irHydriB. 

160  57 

h     m 

12  54 

o         / 

78  27 

h     m 

12  56 

48  51 

h     m 

13  12 

175  13 

h     m 

13  23 

52  15 

h     m 

13  29 

98    9 

h     m 

13  35 

166  16 

h     m 
13  54 

116     9 

h     m 

14     0 

Mar.  0.6 

42.08  ^  .43 

a 
39.70  +  .18 

34.67 +.84 

a 
18.80+1.79 

51.05 +.98 

47.65 +JB 

35.39 +.78 

3.49  +  JM 

10.6 

42.45      .38 

39.87      .15 

34.89      .90 

20.41     1.43 

51.29      .91 

47.85      .18 

36.12     .67 

3.72      .99 

30.6 

42.71      M 

39.99      .11 

35.07      .15 

21.66    1.08 

51.47      .16 

48.01      .15 

36.73     .54 

3.93      .10 

30.5 

42.89      .U 

40.08      .07 

35.18     .10 

22.53     .68 

61.61      .11 

48.16      .19 

37.20     .41 

4.10      .15 

Apr.   9.5 

42.95  4-  .08 

40.14      .04 

35.26      .05 

23.01  +  .30 

51.70      .07 

48.24      .08 

37.56     .99 

4.23      .11 

19.5 

42.93  -  .07 

40.17  +  .01 

35.28+ .01 

23.12 -.09 

51.76+  .03 

48.31  +  .05 

37.78  +  .15 

4.33 +.88 

29.4 

42.81      .15 

40.16 -.09 

35.28 -.03 

22.83     .48 

61. 76 -.01 

48.35  +  .09 

37.86 +.09 

4.40      .85 

May    9.4 

42.63      JO 

40.14      .04 

35.22     .07 

22.17      .86 

61.73      .04 

48.36      .00 

37.82 -.11 

4.44  +  .09 

19.4 

42.36     .39 

40.08     .00 

35.13     .10 

21.12    1.91 

61.67      .07 

48.35  -  .09 

37.64      .94 

4.45      .00 

29.4 

42.00     .38 

40.01      .07 

35.02     .19 

19.76    1.50 

51.69      .10 

48.31      .04 

37.34      .36 

4.44  -  .88 

June  8.3 

41.69 -.44 

39.93  -  .00 

34.88  -  .15 

18.12-1.80 

51. 46 -.19 

48.26  -  .06 

36.93  -  .47 

4.40  -  .05 

18.3 

41.13      .40 

39.84      .10 

34.72     .16 

16.17    9.04 

61.33      .14 

48.19     .08 

36.40      .57 

4.33      .08 

28.3 

40.61      .51 

39.72     .11 

34.56     .17 

14.04    9Jn 

51.19      .16 

48.10     .10 

36.79      .65 

4.24      .11 

JvL]y  8.3 

40.11 -.48 

39.61  -  .11 

34.38 -.18 

11.74  HB.34 

61.01  -  .19 

• 

47.99  -  .19 

35.10 -.79 

4.12 -.13 

Heaa 
Solar 
Date. 

dBootis. 

icVirginis. 

dOotantis. 

4nn.Mm. 

XBootia. 

a  Virginia. 

aApodis. 

/iHydri, 
8.  P. 

64  23 

h    m 

14     5 

99  45' 

h     m 

14    6 

173    9 

h     m 

14    9 

if  56 

h     m 

14    9 

43  24 

h    m 

14  12 

102  52 

h     m 

14  13 

168  34 

h    m 

14  34 

190  24 

b     m 

14  33 

Mar.  20.6 

21. 07 +.80 

59.26  +  .18 

21.38+1.07 

21. 97 +  .61 

10.99 +.99 

6.99 +.90 

11.28 +.84 

56.05 -.79 

30.6 

21.24      .14 

59.43     .15 

22.40      .90 

22.49     .43 

11.19      .18 

7.17      .16 

12.04      .89 

65.34      .64 

Apr.   9.5 

21.36     .10 

59.56      .11 

23.20      .84 

22.82      .94 

11.35      .13 

7.30      .19 

12.65      .54 

64.77      .46 

19.5 

21.44      .07 

59.65     .08 

23.72     .37 

22.96  +  .05 

11.44      .07 

7.41      .09 

13.11      .38 

54.41      .97 

29.5 

21.50      .04 

69.73      .05 

23.96 +.10 

22.92 -.13 

11.49+  .03 

7.49      .06 

13.42      .99 

54.23  -  .08 

Mb7    9,5 

21.63-1- .01 

59.76  +  .03 

23.90  -  .17 

22.69  -  .30 

1 1.60 -.09 

7.54  +  .03 

13.67 +.06 

54.25  +  .19 

19.4 

21.62 -.09 

59.79  4- .01 

23.60      .43 

22.29     .46 

11.45      .06 

7.56  +  .01 

13.56 -.10 

54.47      .38 

29.4 

21.49     .04 

59.79  -  .09 

23.04      .89 

21.77      .59 

11.37      .10 

7.57  -  .09 

13.36     .96 

64.88      .50 

Jcme  8.4 

21.43     .07 

59.75     .04 

22.22     .95 

21.10      .79 

11.25      .13 

7.53      .04 

13.02     .49 

55.47      .88 

18.3 

21.35     .10 

59.70      .08 

21.15    1.17 

20.33      .81 

11.10      .16 

7.49      .06 

12.52      M 

56.24      .84 

28.3 

21. 24 -.19 

59.63  -  .08 

19.89-1.34 

19.47  -  .80 

10.92 -.18 

7.42  -  .08 

11.91 -.89 

57.14  +  .97 

July  8.3 

21.11       .13 

59.53      .10 

18.48    1.49 

18.55      .94 

10.73      .90 

7.32     .11 

11.15      .80 

58.18    1.00 

18.3 

20.98     .14 

59.41      .11 

16.91    1.89 

17.60      .98 

10.51      M 

7.20      .19 

10.32     .88 

59.31     1.16 

28.2 

20.83 -.15 

59.29  -  .19 

15.24  -1.73 

16.63 -.97 

10.28 -.93 

7.08 -.19 

9.39  -  .94 

60.49  +1.90 

ADDITIONAL  FIXED  STARS,  1889. 
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APPROXIMATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

M«MI 

33Bootia. 

47Cephei, 

y  Scorpii. 

dBootis. 

pOotantis. 

/JCor.Bor. 

xCMDelop., 
8.  P. 

d>Apodi9. 

45    7 

h     m 

14  34 

348  59 

h     m 

14  51 

O          0 

114  51 

h     m 

14  57 

56  16 

h      m 

15  11 

174*    6 
b     n 

15  17 

60  3l' 

h     m 

15  23 

340  59 

h     u 

15  38 

168  25 
16    3 

Mar.  30.6 

43.63  -1-  .90 

15.33  -  .59 

35.38  4- .99 

9.64  4-  .99 

57.31  4-1.64 

16.01  4- .93   35.76 -.40 

50.58+1.08 

Apr.  9.6 

43.81      .15 

14.91       .99 

35.58      .16 

9.84      .18 

58.85    1.41 

16.99     .19 

35.40      .99 

51.59      .94 

19.5 

43.99     .10 

14.69 -.11 

35.74      .15 

3.00      .13 

60.13    1.19 

16.39      .15   35.17     .16 

59.47      .81 

99.6 

44.01      .M 

14.69  4-  .10 

35.87      .19 

3.11      .10 

61.08     .81 

16.53      .19 

35.08 -.09 

53.99     .67 

Utiy  M 

44.05  4- .01 

14.89      .99 

35.97      .08 

3.90      .07 

61.74      .49 

16.69     .68 

36.10  4- .09 

53.81      .69 

19.5 

44.04  -  .01 

15.33  +  .53 

36.05  4-  .06 

3.95  4-  .03 

69.06  4-  .15 

16.69  4- .05 

35.96 +.98 

54.96+ J5 

99.4 

43.99     .07 

15.95      .71 

36.09  4-  .93 

3.97      .00 

69.04  -  .18 

16.73  4-  .68 

35.65      J5 

54.50     .17 

Joo«  a4 

43.89     .10 

16.76      .87 

36. 10 -.01 

3.95 -.04 

61.70      .51 

16.79 -.01 

35.95      .46 

54.60  +  .01 

ia4 

43.77     .13 

17.68    1.00 

36.07      .04 

3.19      .08 

61.09      .85 

16.68     .06 

36.47      .56 

54.59 -.18 

98.3 

43.63     .16 

ia77    1.13 

36.03     .07 

3.09     .11 

60.04    1.13 

16.61      .09 

37.06      .64 

54.94     .36 

Julj   8.3 

43.44  -  .10 

19.93  -1-1.90 

35.94  -  .10 

9.97  -  .13 

58.77-1.30 

16.50 -.19 

37.74  +  .71 

53.81  -  .49 

18.3 

43.93     .91 

91.16    IM 

35.83     .19 

9.89     .15 

57.96    1.69 

16.37      .14 

38.48     .75 

53.94      .64 

96.3 

43.09     M 

99.43    1.97 

35.71      .14 

9.67     .17 

55.53    1.80 

16.99     .16 

39.94      .78 

59.53     .77 

Aug.  7.9 

49.78     .93 

93.71    1.97 

35.55     .16 

9.48     .10 

53.67    1.80 

16.06     .18 

40.04      M 

51.71      .97 

17.9 

49.55     .93 

94.97    1.94 

35.40     .16 

9.98     .90 

51.75    1.98 

15.86     .19 

40.84      .79 

50.80      J9 

97.9 

49.39- .99 

96.19  4-1.90 

35.93 -.17 

9.08 -.90 

49.89 -1J9 

16.67 -.19 

41.63 +.n 

49.86- J5 

Mmii 

^Heroalis. 

aCor.Bor. 
(nwaii.) 

rApodiB. 

tf  Ur8.Min. 

fOphiaohi. 

irHeroolia. 

^OphinohL 

SAxm. 

o         / 

44  46 

h     m 

16    5 

56  5l' 

h     m 

16  10 

168  39 
16  16 

13  59 

h     m 

16  20 

105  85 

h     m 

17    4 

68    4 
17  l" 

114  58 

h     m 

17  15 

150  85 

h     m 

17  21 

Apr.   9.6 

17.34  +  .93 

■ 

39.91  4-  .94 

31.59  4-1.00 

49.09  4-  .67 

1.95  4- .98 

11.60  4- .30 

19.07  +  .30 

5.91  +  .59 

19.6 

17.57      .91 1 3^.43      JO 

39.54      .80 

49.61      M 

1.59      .95 

11.88      .96 

19.36     St 

6.49     .49 

99.6 

17.76      .17,39.61      .le 

33.36     .74 

50.05      .37 

1.76     JO 

19.13      .93 

19.69     .94 

6.88     .45 

Maj   9.6 

17.91      .19;. 39.76      .13 

34.01      .58 

50.35      .99 

1.98     .90 

19.34      .90 

19.85     .99 

7.31      .40 

19.5 

18.01      .97 

39.87     .00 

34.59     .49 

50.48  4-  .96 

9.16      .17 

19.59      .16 

13.07     JO 

7.67      .34 

99.5 

18.06 -I- .03 

39.94  4-  .05 

34.85  4- .94 

50.47  -  .00 

9.33  4-  .14 

19.66+. 11 1  13.96 4- .17 

7.98 +.97 

Jun«  8.5 

ia07-.09!39.97  +  .0l 

35.00  4-  .06 

50.30      .95 

9.46      .11 

19.74      .07;  13.40     .13 

8.91      .90 

18.4 

18.03     .07 

39.97  -  .03 

34.98 -.11 

49.98      .80 

9.65     .07 

19.79  4- .03    13.51      .09 

a39      .13 

98.4 

17.93     .11 

39.99     .07 

34.77     .80 

49.59      .59 

9.60  4- .03 

19.80 -.01,  13.58.    .05 

8.47 +.05 

'Julj  8.4 

17.80     .15 

39.84      .11 

34.38      .47 

48.95      .64 

9.61      .00 

19.76      .oo!  13.61  4- .01 

t 

8.49 -.91 

18.4 

17.63-  .13  .^.71 -.14 

.33.83  -  .63 

48.95  -  .74 

9.60 -.03 

19.68 -.10   1.1.60 -.03 

8.43 -.19, 

98.3 

17.44      .91 ,  39.57      .16 

33.13      .73 

47,48      .81 

9.54      .08 

19.55      .15    13.55     .08 

8.99     .18 1 

Aug.  7..1 

17.91      .93  39.39     .10 

39.33      .87 

46.6:)      .88 

9.43     .11 

19.38      .18    13.44      .19 

8.08     .94 1 

17.3 

16.97     JW   39.19      .91 

31.40      .05 

45.79      .09 

9.31      .14 

19.19     .91    13.31      .14 

7.89     .30 

97.3 

16.69      jm 

31.97      .99 

30.43      .98 

44.78      .94 

9.14      .15 

11.97      .93    13.16      .16 

7.48      .34 

S«pc  6.9 

16.43  -  .97 

31.75 -.90 

99.44  -  .99 

43.83  -  .95 

9.00  -  .16 

11.73- .94    19.98 -.18 

7.13 -.36  1 

16.9 

16.16      .90 

31.53      .99 

98.46     .95 

49.89      .90 

1.81       .16 

11.49      .95 1  19.79      .19 

6.76      .37 

96.9 

15.91      .9« 

31.31      .93 

97.55      .87 

49.03      .84 

1.64      .16 

11.94      .94'  19.61       .18 

6.39      J5 

Oct.    6.1 

15.69 -.91    31. 07 -.93 196.73 -.77 

41.91  -  .77 

1.40-  .14 

11.01  -.99    19.44 -.17 

6.05- JB| 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

Qroombr. 
944,S.P. 

I  Heroalifl. 

e  HeroaUs. 

0  Heronlis. 

ASagittariL 

;tDraooni8. 

CPatoiiu. 

yLyriB. 

355     8 

h     m 

17  26 

43  56' 

h     m 

17  36 

52  44 

h     m 

17  52 

61°  15 

h     m 

18    8 

115  29 

h     m 

18  21 

o        / 

17  19 

h     m 

18  23 

16f  81 

h     m 

18  80 

57  28 

h     m 

18  54 

May  19.6 

8 

15.69 -.40 

• 
21.81  4- .90 

28.31  4-  .90 

a 
14.17  4- .90 

8.56  4- .95 

7.17  4- .43 

7.20  4-  .65 

48.76 +.96 

29.6 

15.43 -.03 

21.98     .14 

28.49     .16 

14.36      .17 

8.80     .93 

7.54      .30 

7.81      .*7 

49.00      .99 

June  8.5 

15.63  +  .45 

22.09     .09 

28.63     .19 

14.52      .13 

9.02     .90 

7.78      .18 

8.33     .46 

49.21      .10 

18.5 

16.32     .00 

22.16  4- .04 

28.72     .07 

14.62     .09 

9.19     .16 

7.90  4-  .06 

8.73     .35 

49.38      .14 

28.5 

17.43    1.39 

22.18 -.01 

28.77  4-  .09 

14.70  4-  .05 

9.33     .19 

7.89 -.07 

9.04      .84 

49.48      .09 

July  8.4 

18.96  4-1.71 

22.14  -  .07 

28.77 -.03 

14.72      .00 

9.42  4- .07 

7.75 -.90 

9.21  4-  .11 

49.56  +  .06 

18.4 

20.86    9.05 

22.03     .19 

28.72     .07 

14.71  -  .04 

9.46  4-  .08 

7.49      .31 

9.25 -.09 

49.60  +  .01 

28.4 

23.05    9.35 

21.89     .16 

28.63     .11 

14.65      .06 

9.46  -  .08 

7.13      .49 

9.17     .14 

49.68 -.04 

Aug.  7.4 

25.55    9.61 

21.70     .90 

28.49     .15 

14.54      .19 

9.42     .06 

6.64      .68 

8.98     .95 

49.51      .00 

17.3 

28.20    9.70 

21.48     .94 

28.32     .16 

14.40      .16 

9.34      .11 

6.07      .61 

8.67     .37 

49.39      .13 

27.3 

31.13  44.03 

21. 22 -.97 

28.11 -.99 

14.22  -  .19 

9.20  -  .16 

6.41  -  .69 

8.25 -.46 

49.24  -  .16 

Sept.  6.3 

34.12    3.09 

20.94      .99 

27.88     .94 

14.03      .90 

9.04     .17 

4.69     .76 

7.75      .53 

49.06     .90 

16.3 

37.17    3.05 

20.63     .30 

27.63     .95 

13.82     .91 

8.87     .18 

'3.92     .78 

7.19      .67 

48.84      .a 

26.2 

40.22    3.09 

20.33     .99 

27.38     .95 

13.60     .89 

8.68     .19 

3.13      .79 

6.60     .50 

48.62     .93 

Oct.    6.2 

43.20    9.94 

20.05      .97 

27.13      .95 

13.38     .99 

8.50     .18 

2.33     .80 

6.00     .60 

4a39     .93 

16.2 

46.09  44.81 

19.78 -.94 

26.89 -.94 

13.17 -JM 

* 

8.32 -.17 

1.54  -  .79 

5.41  -  .69 

4ai6-.99 

Mean 
Solar 
Date. 

iLyrsB. 

25Camelop. 
S.P.   *^ 

BJjJTtd, 

pCjgai. 

/SSagittiB. 

(fCygnl. 

Groombr. 
1374,S.P. 

ePavonifi. 

54    4 

h     m 

19    3 

352''  37 

h     m 

19    7 

O           1 

52    4 

h     m 

19  12 

62  16 

h     m 

19  26 

o         # 

72  47 

h     m 

19  86 

45°  8' 

1i     m 

19  41 

344  13 

h     m 

19  46 

163  12 
19^47 

May  29.6 

s 
22.00  4-  .94 

33.65 -.66 

32.38  4-  .95 

16.02  4- JM 

a 

6.03  4-  .96 

■ 
31.91  4-  M 

a 
50.46  -  .36 

47.67  +  .79 

June  8.6 

22.22      .90 

.33.14      .36 

32.61      .19 

16.25      .99 

5.27     jset 

32.17      .94 

50.16      .94 

48.41      .60 

18.6 

22.40      .15 

32.94  -  .06 

32.80      .15 

16.46      .16 

5.47      .19 

32.39      .90 

49.97  -  .19 

49.06      .60 

28.5 

22.53      .to 

33.01  4-  .99 

32.93      .11 

16.62      .13 

5.65      .15 

32.57     .14 

49.93  4-  .03 

49.60      .50 

July   8.5 

22.60      .05 

33.37      .60 

33.02     .06 

16.71      .06 

5.77     .10 

32.67      .09 

60.02     .16 

50.03      .38 

18.5 

22.63  4-  .01 

34.01  4-  .79 

33.06  4-  .09 

16.79  4-  .05 

6.85  4-  .06 

32.73  4-  .04 

50.22  4-  .97 

50.32 +.99 

28.4 

22.62  -  .04 

34.94     1.03 

33.06  -  .03 

16.81      .00 

5.90  4-  .08 

32.74  -  .08 

50.56     .40 

50.47  +  .08 

Aug.  7.4 

22.56      .09 

36.07    1.94 

32.99      .00 

16.79 -.05 

6.89 -.08 

32.70      .08 

51.03     .61 

60.48 -.06 

17.4 

22.43  .  .14 

37.43    1.45 

32.87     .13 

16.71      .10 

5.85     .06 

32.59      .18 

51.58     .61 

50.35     .80 

27.4 

22.28      .17 

38.98    1.65 

32.72     .17 

16.59      .14 

6.76     .10 

32.44      .17 

52.24      .70 

60.08     .39 

Sept.  6.3 

22.09  -  .90 

40.73  4-1.80 

32.53  -  .90 

16.44  -  .17 

5.64  -  .14 

32.24  -  .91 

53.01  4-  .80 

49.71  -  .44 

16.3 

21.88      .93 

42.58    1.91 

32.31      .93 

16.26      .19 

5.48      .17 

32.01      .94 

53.83      .87 

49.20     .64 

26.3 

21.63     .95 

44.55    9.00 

32.06      .95 

16.06      .90 

5.31      .18 

31.76      .97 

54.74      .03 

48.64      .60 

Oct.    6.3 

21.39      .94 

46.59    9.06 

31.81      .95 

15.85      .91 

5.13      .19 

31.47      .99 

55.69     .07 

48.01      .64 

16.2 

21.15      .94 

48.64    9.05 

31.56      .94 

15.64      .90 

4.94      .18 

31.19     .S8 

56.68     .09 

47.36      .65 

26.2 

20.91  -  .99 

50.69  +9.09 

31. 32 -.93 

15.44  -  .19 

4.76  -  .17 

30.91  -  98 

57.67  4-1.01 

46.71  -  .69 

Nov.  5.2 

20.71  -  .19 

52.71  4-1.97 

31. 10 -.90 

15.25  -  .18 

4.60 -.15 

30.63  -  .97 

68.69  4-1.08 

46.09  -  .69 
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APPBOXDIATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WARRINGTON. 

Mmn 
Bolsr 
Dai*. 

rSi^itti^ 

oSagittaril 

^Aqoils. 

31  Cygni. 

aDelphini. 

/?PaTonio. 
156  36 

h      m 

20  34 

60.05  4- .59 

60.54  .46 
60.97      .38 
61.30      .90 

61.55  .10 

61.67  4-  .06 
61. 70 -.09 
61.69     .13 
61.45      .99 
61.17      .31 

60.84 -.37 
60.43     .49 
60.00     .45 
59.54      .46 
59.09      .44 

58.67 -.40 
58.99- .36 

^Cftprioor. 

c  Cygni. 

70  49 
19  53 

118     1 

h     n 

19  55 

9f    9 

h     m 

20     5 

43  36 

b      m 

20  10 

74  29 

h      m 

20  34 

115  40 

h     m 

20  39 

66  27' 

h     m 

20  41 

Jane  18.6 
98.6 

Julj  8.6 
18.5 
98.5 

Aag.  7.5 
17.4 
97.4 

8«|H.  6.4 
16.4 

96.3 

Oel.    6.3 

16.3 

96.9 

Not.  5.9 

15.9 
95.9 

50.87  4-  .91 
51.06     .17 
51.91      .19 
51.30     .07 
51.36  4- .04 

51. 38 -.61 
51.34      .66 

51.97  .10 
51.15     .13 
51.09     .15 

60M  -  .17 
50.66     .18 
50.48     .10 

50.98  .18 
50.11      .16 

49.96 -.13 
49.86 -.66 

51.69  4- .96 
51.80      .91 
59.05     .17 
59.90      .19 
59.99     .07 

59.34  4^  .09 
59.33  -  .03 
59.98     .07 
59.18     .11 
59.05     .15 

51. 80 -.17 
51.79     .18 
51.53      .10 

51.35  .17 
51.18     .15 

51. 04 -.13 
50.99 -.10 

36.16  4-  .91 
36.36      .19 
36.54      .15 
36.67     .10 

36.75  .05 

36.78  4-  .01 
36.78 -.00 
36.74      .06 
36.66     .10 
36.54      .13 

36.39  -  .15 
36.94      .16 
36.08     .16 
35.99     .16 

35.76  .14 

35.63 -.11 
35.54  -  .07 

8 

10. 16 +.93 
10.37      .10 
10.54      .13 
10.63      .07 
10.67  4-  .09 

10.67  -  .04 
10.50      .10 
10.46      .16 
10.99     .90 
10.07      .94 

9.89 -.96 
9.55     M 
9.96     M 
8.98     .98 
8.70     .97 

8.43  -  M 
8.19- .93 

30.41  4-  .93 
30.63      .90 
30.89     .17 
30.07      .19 
31.05     .07 

31.11  +  .04 

31.13 -.01 
31.09     .06 

31.09  .60 
30.91      .19 

30.77  -  .15 
30.61      .16 
30.44      .17 
30.97      .17 

30.10  .16 

99.95-15 
99.81  -  .13 

39.81  4-  .97 
33.07      .94 

33.30  .91 
33.49      .17 
33.63      .11 

33.71  4-  .06 
33.75  4-  .01 
33.74  -  .03 
33.69     .07 
33.59     .11 

33.46  -  .14 

33.31  .16 
3:*.  14      .17 
39.97      .17 
39.80      .16 

39.65 -.14 
39.51  -  .19 

44.81  4^  .96 
45.05      .90 

45.95  .17 
45.39      .19 
45.48      .07 

45.53  4- .09 
45.59  -  .09 
45.48      .07 
45.38     .19 
45.94      .15 

45.07  -  .17 
44.89      .90 
44.67      JU 
44.47      .91 

44.96  .90 

44.05 -.10 
43.87 -.16 

M«MI 

Solar 
Dirt*. 

rCygni. 

CCftprioor. 

74  Cygni. 

AiOctantiB. 

CCluuiiflBle- 

oDtis,  ap. 

ir«  Cygni. 

16P0gMi. 

irPegari. 

52*26 

h     m 

21  10 

112  53 

h       ID 

21  20 

50    5 

h     m 

21  32 

O            1 

173  14 

h     m 

21  33 

58.47  4-1.41 
.'i9.75    1.15 
60.76      .67 

61.48  .54 

61.84  4- .90 

61. 88 -.19 
61.59      .47 
60.94      .79 
60.00    1.06 
58.89    1.30 

57.41  -1.40 

55.85  1.69 
54.17     1.67 
59.50     1.65 
50.87    1.58 

49.35  -1.46 

189*  33  !     41  12 
21  37  i     21  42 

64  36 

h     m 

21  48 

O           1 

57  22 

h     m 

22     5 

5.19  4- J6 
5.43      .91 
5.69      .16 
5.76     .11 

5.86  .07 

5.91  4-  .03 
5.90  -  .09 

5.87  .06 
5.79      .10 
5.66      .13 

5.59-. 16  ! 
5.35     .17 
5.18     .16 
5.00     .10 
4.81      .17 

4.65 -.16 

Jnlj   a6 

ia6 

98.5 

Aug.  7.5 

17.5 

97.5 

Scpi.  6.4 

16.4 

96.4 

Oct    6.4 

16.3 
96.3 
Not.  5.3 
15.9 
95.9 

D^   5.9 

93.64+ .99 
93.83     .15 
93.95     .10 
94.03  4- .06 
94.05     .00 

94.03  -  .06 
93.95     .10 
93.83     .14 
93.67     .17 
93.49     .10 

93.98 -.91 
93.07     .91 
99.86     .91 
99.64     .90 
99.44     .10 

99.96 -.17 

91.53  4- .94 

91.75     .90 
91.93     .16 
99.06     .10 
99.13     .06 

99.16  +  .01 
99.15 -.03 
99.10     .07 

99.00  .11 
91.88     .13 

91 .74 -.15 
91.58     .16 
91.49     .15 
91.97      .14 
91.13     .13 

91.01  -  .11 

s 
31.98  4- .91 

39.17  .18 
39.34      .14 
39.45     .06 

39.49  4- .09 

39.50  -  .03 
39.44      .08 
39.34      .19 
39.90     .15 
39.03      .18 

31.83 -.90 
31.69     SI 
31.40     .99 

31.18  .91 
30.97      .90 

30.77  -  .10 

a 

1.98 -.80 
1.99      .68 
0.65      .48 
0.97      .96 
0.10 -.05 

0.16  4- .10 
0.49     .43 
1.09     .63 
1.76      .84 

9.70  1.03 

3.81  4-1.17 
5.04    1.97 
6.35    1.34 

7.71  1^ 
9.04     1.30 

10.31  4-1.93 

43.74  +  SJ 
43.98     .90 
44.15      .14 
44.96     .08 
44.39  4-  .03 

44.31  -  .03 
44.96     .08 
44.15     .14 
43.96     .10 
43.77      .99 

43.55  -  .94 
43.30      .96 
43.03      .97 

49.75  .96 
49.48     .97 

49.99 -.96 

9.40  4- .94 
9.69      .90 
9.79      .15 
9.91      .10 
9.99      .06 

3.03  4-  M 
3.01  -  .04 
9.96     .07 
9.88     .11 
9.76      .14 

9.61  -  .15 
9.45      .16 
9.98     .17 
9.11      .16 
1.96     .15 

1.89 -.13 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCEN8IOK8, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

vOotantiB. 

^Aqnarii. 

a  AqaarlL 

aLaoertcB. 

lOLaoertflD. 

/90otantiB. 

APogad. 

Groombr. 
1706.S.P. 

176"  32 
h     m 

22  10 

91°  67 

h     m 

22  15 

lOf  15 

h     m 

22  24 

40*17 

h     m 

22  26 

O          i 

51  82 

h     m 

22  34 

O          1 

171  58 

h     m 

22  34 

o         # 

67     1 

h     m 

22  41 

348  22 
22  50 

July   8.6 
1          18.6 

28.6 
Aug.   7.6 

17.5 

27.5 

Sept.  6.5 

16.4 

26.4 

Oct.    6.4 

16.4 
26.3 
Nov.  6.3 
15.3 
25.3 

Dec.   5.2 
15.2 

8 

27.39  +3.00 
30.19    QM 
32.52    9.05 
34..30    1.47 
35.49      .87 

36.04  +  .99 
35.94  -  .45 
3.5.15    1.08 
33.78    1.07 
31.81     9.93 

29.32-9.07 
26.47    3.03 
2:3.26    3.97 
19.93    3.35 
16.56    3.39 

13.28-3.16 
10.25  -9.86 

s 
56.87  +  .96 
57.11      .99 
57.31      .18 
57.47      .14 
57.59      .10 

57.67  +  .00 
57.70  +  .09 
57.70  -  .09 
57.65      .06 
57.58      .00 

57.48 -.11 
57.37      .19 
57.24      .13 
57.11      .19 
56.99      .19 

66.87  -  .11 
56.77  -  .00 

8 

47.75  +  .97 
48.00      .93 
48.22      .90 
48.40      .15 
48.53      .10 

48.61  +  .06 
48.66 +.03 
48.67  -  .01 
48.64      .06 
48.57      .08 

48.48  -  .10 
48.36      .19 
48.24      .13 
48.11      .13 
47.98     .19 

47.86  -  .11 
47.75 -.10 

8 

45.09  +  .30 
45.37      .96 
45.62      .91 
45.80      .15 
45.91      .09 

45.97  +  .04 
45.99  -  .01 
45.94      .07 
45.83      .19 
45.69      .16 

45.51  -  .19 
45.30      .99 
45.06      .95 
44.80      .96 
44.55      .96 

44.29  -  .95 
44.05 -.93 

18.54  +  .98 

18.80  .94 
19.02     .90 
19.21      .16 
19.34     .11 

19.42 +.05 
19.44      .00 
19.43  -  .04 
19.37      .08 
19.26     .19 

19.13 -.14 
18.98     .16 

18.81  .18 
18.61      .19 
18.43      .19 

18.23 -.19 
18.04  -  .18 

46.12+1.39 
47.46    1.96 
48.65    1.07 

49.60  .89 
50.30     .66 

50.73  +  .90 
50.88     .00 
50.73  -  .30 

50.29  .66 

49.61  .80 

48.68-1.09 
47.57    1.19 

46.30  1.38 
44.93    1.30 
43.52    1.40 

42.14  -1.85 
40.82 -1J8 

12.64  +  .97 
12.80     JM 
13.03     .90 
13.21      .10 
13.34      .11 

13.43 +.07 
13.49 +.03 
13.50 -.01 
18.46     .05 
18.40      .08 

13.31  -  .11 
13.18     .13 
13.05     .14 
12.91      .15 
12.76     .15 

12.62  -  .14 
12.49 -.13 

60.00 -.68 
59.42     .60  1 
58.99     .96 

58.70  .94 
68.53  -  .10 

68.50  +  .06 
58.62      .91 
58.93     .88 
59.38      .63 
59.98     .67 

60.71  +  .81 

61.61  .96 

62.62  1.06 

63.72  1.17 
64.93    1.94 

66.19+1.96 
67.47  +1.97 

Mean 
Solar 
Date. 

July  28.6 

Aug.   7.6 

17.6 

27.5 

Sept.  6.5 

16.5 
26.5 
Oct.    6.4 
16.4 
26.4 

Nov.   5.3 
15.3 
25.3 

Dec.   5.3 
15.2 

25.2 
35.2 

0  Androra. 

0  Aquarii. 

rPegaai. 

XAndrom. 

i*  Aqoarii. 

(5ScalptorU. 

xiOotantis. 

33Pi8oiam. 

48  16 

h     m 

22  56 

96  39 

h     m 

23    8 

66  52 

h     m 

23  15 

o         # 

44    9 

h     m 

23  32 

108  54 

h     m 

23  38 

118'' 45' 
h     m 

23  43 

172  38 
23  45 

96  20 

h     m 

23  59 

8 

51.01  +  .93 
51.22      .18 
51.38      .13 
51.49      .08 
51. 55 +.03 

51. 56 -.01 
51.53      .00 
51.45      .10 
51.33      .13 
51.19      .15 

51. 03 -.17 
50.84      .17 
50.65      .90 
50.44      .90 
50.25      .19 

50.06  -  .19 
49.87  -  .18 

36.22  +  .93 
36.43      .19 
36.60      .15 
36.73      .10 
36.81      .00 

36.86  +  .03 

36.87  -  .01 
36.85      .04 
36.80      .07 
36.71      .00 

36.60  -  .10 
36.49      .11 
36.38      .19 
36.26     .11 
36.15      .10 

36.06  -  .09 
36.98 -.07 

10.43 +.91 
10.63      .19 
10.81      .16 
10.93      .10 
11.01      .06 

11.06 +  .03 
11. 07 -.01 
11.04      .05 
10.98      .08 
10.89      .10 

10.78 -.19 
10.65      .13 
10.52      .13 
10.39      .14 
10.25      .14 

10.12 -.13 
10.00  -  .19 

10.07 +.98 
10.33      .94 
10.55      .19 
10.71       .13 
10.81       .08 

10.88 +.04 
10.89 -.01 
10.86      .00 
10.78      .10 
10.67      .13 

10.52 -.10 
10.35      .18 
10.15      .90 
9.95      .91 
9.74      .99 

9.52  -  .91 
9.31  -  .91 

28.33 +-.98 
28.58      .93 
28.79      .18 
28.95     .15 
29.07      .10 

29. 15 +.06 
29.19 +  .01 
29. 19 -.01 
29.17     .04 
29.11      ,07 

29.02 -.10 
28.91      .11 
28.79      .19 
28.67      .19 
28.55      .19 

28.43 -.11 
28.32 -.10 

10.32 +.98 
10.58     .94 
10.80      .90 
10.96     .16 
11.13      .19 

11.21  +  .07 
11.25+  .03 
11.26 -.01 
11.23     .05 
11.16      .08 

II. 05 -.11 
10.94      .19 
10.82      .13 
10.68      .14 
10.54      .14 

10.40 -.13 
10.27 -.19 

39.98  +1.47 
4I..35    1.97 
42.53    1.06 
43.44      .77 
44.07      .48 

44.40  +  .18 
44.43  -  .13 
44.14      .44 
43.55      .73 
42.68     .99 

41.57-1.91 

40.26  1.38 
38.82    1.50 

37.27  1.66 
35.70    1.67 

34.14  -1.61 
32.68  -1.41 

40.76  +  .95 
41.00      .83 
41.22      .90 
41.39      .10 
41.53      .IS 

41.62+  .06 
41.69      .04 
41.71  +  .01 
41.70-  .08 
41.67      .04 

41.61 -.07 
41.53      .09 
41.43      .10 
41.33      .U 
41.22     .11 

41.11 -.U 
41.00-  .11 

SOLAR  EPHEMERIS,  1889. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON.                        \ 

t 

Date. 

Apnarant  Right 

Apparent 
De^Isation. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi, 
diameter 

Sidereal 
Time  of 

Semid. 
Passing 

Meridf 

Sidereal 
Time 

of 
Mmn 
Koon. 

MeaaNoon. 

App. 
Soon. 

MeanKoon. 

App. 
Noon. 

Right 

Decli- 
nation. 

'jan.     1 

"  h~m  r 

18  50  15.64 

16.39 

-99  56  58!6 

57'.8 

s 
11.083 

-¥19.94 

m     B 
+  4    6.57 

16  18.40 

m    s 
1  11.05 

iTm     s  ~ 
18  46   9.15! 

2 

10  54  40.97 

41.11 

99  51  97.9 

96.1 

11.018 

14.38 

4  34.64 

16  18.40 

1  11.00 

18  50   5.71 

3 

18  59    4.59 

5.45 

99  45  98.4 

97.1 

11.001 

15.51 

5   9.34 

16  48.39 

1  10.95 

18  54    9.97  ' 

4 

19    3  98.36 

99.37 

99  39   9.5 

1.0 

10.9M 

18.84 

5  99.63 

16  18.38 

1  10.90 

18  57  58.83 

5 

19   7  51.76 

59.85 

99  39   9.7 

8.0 

10.9M 

17.75 

5  66.47 

16  18.36 

1  10.84 

19    155.39' 

•6 

19  19  14.67 

15.84 

-99  94  50.3 

48.3 

10.M3 

+18.8G 

+  6  99.81 

16  18.34 

1  10.78 

19    5  51.94 

7 

19  16  37.07 

38.31 

99  17    4.3 

9.0 

10.931 

19.96 

6  48.69 

16  18.31 

1  10.71 

19    9  48.50 

8 

19  90  58.99 

60.94 

99   8  59.1 

49.5 

10.809 

91.05 

7  13.99 

16  18.98 

1  10.64 

19  13  45.06 

9 

19  95  90.93 

91.61 

99   0  13.8 

10.9 

10.875 

99.19 

7  38.73 

16  18.94 

1  10.56 

19  17  41.69 

10 

19  99  40.93 

49.38 

91  51    9.8 

6.6 

10.860 

93.19 

8   9.89 

16  18.91 

1  10.48 

19  91  38.17 

11 

19  34    1.03 

9.55 

-91  41  40.3 

36.8 

10.8M 

+94.95 

+  8  96.44 

16  18.16 

1  10.40 

19  95  34.73 

12 

19  38  90.51 

99.09 

91  31  45.6 

41.8 

10.798 

95.30 

8  49.36 

16  18.11 

1  10.31 

19  99  31.99 

13 

19  49  39.34 

40.98 

91  91  96.0 

91.9 

10.771 

96.39 

9  11.63 

16  18.05 

1  10.93 

19  33  97.85 

14 

19  46  57.49 

59.19 

91  10  41.8 

37.4 

10.743 

97.34 

9  33.93 

16  17.98 

1  10.14 

19  37  94.40 

15 

19  51  14.96 

16.79 

90  59  33.9 

98.5 

10.714 

96.35 

9  54.15 

16  17.99 

1  10.05 

19  41  90.90 

16 

19  55  31.73 

:i3.56 

-90  47  60.6 

55.5 

10.885 

+99.34 

+10  14.37 

16  17.84 

1    9.95 

19  45  17.51 

17 

19  59  47.80 

49.67 

90  35  64.4 

59.0 

10.855 

30.39 

10  33.8b 

16  17.76 

1    9.85 

19  49  14.07 

18 

90    4    3.15 

5.07 

90  93  44.8 

39.1 

10.895 

31.99 

10  59.67 

16  17.67 

1    9.75 

19  53  10.63 

19 

90    8  17.77 

19.74 

90  10  69.1 

56.1 

10.595 

39.95 

1 1  10.73 

16  17.58 

1    9.65 

19  57   7.19 

20 

90  19  31.65 

33.66 

19  57  56.7 

50.3 

10.584 

33.19 

1198.06 

16  17.48 

1    9.54 

90    1    3.74 

21 

90  16  44.79 

46.84 

.19  44  99.0 

99.3 

10.539 

+34.11 

+1144.64 

16  17.37 

1    9.43 

90   5   0.99 

22 

90  90  57.18 

59.97 

19  30  39.9 

39.9 

10.500 

36.08 

19   0.46 

16  17.96 

1    9.39 

90    8  56.85 

23 

90  95   8.80 

10.93 

19  16  97.8 

90.5 

10.468 

35.99 

19  15.59 

16  17.14 

1    9.91 

90  19  53.41 

34 

90  99  19.65 

91.89 

19    1  55.9 

47.5 

10.436 

36.80 

19  99.80 

16  17.09 

1    9.10 

90  16  49.97 

95 

90  33  99.79 

31.99 

18  46  61.5 

53.5 

10.404 

37.87 

19  43.30 

16  16.90 

1    8.99 

90  90  46.53 

06 

90  37  39.00 

41.93 

-18  31  47.3 

39.0 

10.971 

+36.51 

+19  66.09 

16  16.77 

1    8.88 

90  94  43.08 

27 

90  41  47.48 

49.75 

18  16  13.0 

4.3 

10.336 

39.34 

13   7.95 

16  16.64 

1    8.77 

90  98  39.63 

28 

90  45  55.17 

57.46 

18   0  18.9 

9.9 

10.304 

40.15 

13  19.07 

16  16.50 

1    8.65 

90  39  36.19 

29 

90  50   9.06 

4.36 

17  43  65.5 

56.9 

10.970 

40.95 

13  99.39 

16  16.36 

1    8.54 

90  36  39.75 

30 

90  54    8.19 

10.44 

17  97  33.0 

93.4 

10.938 

41.73 

13  38.90 

16  16.99 

1    8.49 

90  40  99.30 

31 

90  58  13.36 

15.70 

-17  10  49.0 

39.1 

10.909 

+49  50 

+13  47.59 

16  16.07 

1    8.31 

90  44  95.65 

P«b.    1 

91    9  17.78 

90.13 

16  53  39.8 

99.6 

10.167 

43.95 

13  55.44 

16  15.99 

1    8.19 

90  48  99.41 

9 

91    691.38 

9:<.74 

16  35  65.9 

55.5 

10.133 

43.97 

14    9.47 

16  15.77 

1    8.08 

90  59  18.97  , 

3 

91  1094.14 

96.51 

16  18  91.7 

II. 1 

10.096 1     44.89 

14    8.67 

16  15.69 

1    7.96 

90  56  15.59 

4 

91  14  96.07 

98.45 

16    0  90.5 

9.7 

10.063 '     45.38 

14  14.04 

16  15.46 

1    7.85 

91    0  19.08 

5 

91  18  97.18 

99.57 

-15  4169.9 

51.9 

10.089 

+48.08 

+14  18.58 

16  15.30 

1    7.73 

91    4    8.63' 

6 

91  99  97.46 

99.85 

15  93  99.4 

18.9 

9906 

48.79 

14  99.30 

16  15.13 

1    7.69 

91    8    5.19, 

7 

9196  96.99 

99.31 

15    4  40.9 

98.8 

9.961 

47.36 

14  95.19 

16  14.96 

1    7.50 

91  19    1.75 

8 

91  30  95.56 

97.95 

14  45  35.8 

94.9 

9.997 

47.99 

14  97.97 

16  14.79 

1    7.39 

91  15  58.30  1 

9 

91  34  93.38 

95.77 

14  96  16.7 

4.9 

9.683       48.60 

14  98.54 

16  14.61 

1    7.98 

91  19  54.85 

10 

91  38  90.41 

99.79 

-14    6  43.9 

31.3 

0.860    4^.18 

+14  99.01 

16  14.43 

1    7.17 

91  93  51.40 

II 

91  49  16.65 

19.09 

13  46  55.9 

43.8 

9.897 '     49.75 

14  98.69'    16  14.94 

1    7.06 

91  97  47.96 

19 

9146  19.19 

14.48 

13  96  55.0 

49.8 

9.798       50.31 

14  97.59     16  14.05 

1    6.95 

91  31  44.59  . 

13 

91  50   6.8:) 

9.18 

13   6  40.9 

98.6 

0.785       50.86 

14  95.731    16  13.86 

1    6.85 

91  35  41.06 

14 

9154    0.79 

3.13 

19  46  14.9 

1.8 

9.734.     51.37 

14  93.13.    16  13.66 

1    6.74 

91  39  37.63 

15 

91  57  54.01 

56.33 

-19  95  35.9 

99.8 

9.704    -^51 .86 

4-14  19.79     16  13.46 

1    6.64 

91  43  34.18' 

16 

99    1  46.51 

48.81 

-19    4  44.4 

31.9 

9.874    -f59.3B 

^14  15.73     16  13.95 

1    6.53 

91  47  30.73  ' 

VonL— fbrii 
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SOLAR  EPHEMERIS,  1889. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 

Apparent  Right 
Asoenflion. 

Apparent 
Declination. 

Honrly 
HoUon. 

Hean  Noon. 

^Z. 

Hean  Noon. 

App 
Noon. 

Right 
Aficen. 

DecU- 
naUon. 

h    ni     8 

0 

O          1       II 

tVh.  16 

22    146.51 

48.81 

-12    4  44.4 

31.9 

9.674 

+59.35 

17 

22   5  38.32 

40.60 

II  43  42.1 

29.6 

9.645 

59.83 

18 

22    9  29.44 

31.70 

1 1  22  28.6 

16.1 

9.617 

53.98 

19 

22  13  19.90 

22.14 

11    0  64.4 

51.9 

9.589 

53.79 

20 

22  17    9.71 

11.92 

10  39  29.9 

17.4 

9.569 

54.14 

21 

22  20  58.89 

61.07 

-10  17  45.5 

33.0 

9.537 

+54.54 

22 

22  24  47.46 

49.61 

9  55  51.5 

39.1 

9.519 

54.93 

23 

22  28  35.42 

37.55 

9  33  48.5 

36.1 

9487 

55.31 

24 

22  32  22.80 

24.90 

9  11  36.8 

24.4 

9.463 

55.65 

25 

22  36    9.61 

11.68 

8  49  16.7 

4.4 

9.439 

55.99 

26 

22  39  55.87 

57.91 

-  8  26  48.8 

36.6 

9.416 

+56.39 

27 

22  43  41.60 

43.60 

8    4  13.3 

1.2 

9.394 

56.69 

28 

22  47  26.80 

28.76 

7  4130.8 

18.8 

9.373 

56.91 

Mar.    I 

22  51  11.48 

13.41 

7  1841.6 

29.7 

9.3S8 

57.19 

2 

22  64  55.67 

57.57 

6  55  46.0 

34.2 

9.339 

57.44 

3 

22  58  39.38 

41.24 

-  6  32  44.5 

32.9 

9.319 

+57.68 

4 

23    222.62 

24.44 

6   9  37.6 

26.2 

9.S93 

57.89 

5 

23    6    5.42 

7.20 

5  46  25.7 

14.5 

9.974 

58.09 

6 

23    9  47.78 

49.52 

5  22  69.2 

58.2 

9356 

58.98 

7 

23  13  29.72 

31.42 

4  59  48.4 

37.6 

9.940 

58.44 

8 

23  17  11.25 

12.91 

-  4  36  23.8 

13.2 

9.994 

+58.59 

9 

23  20  52.41 

54.03 

4  12  55.8 

45.4 

9.908 

68.73 

10 

23  24  33.22 

34.80 

3  49  24.8 

14.6 

9.193 

58.84 

n 

23  28  13.68 

15.22 

32551.0 

41.1 

9.179 

58.95 

12 

23  31  53.81 

55.31 

3   2  15.0 

5.3 

9.166 

59.03 

13 

23  35  33.66 

35.11 

-2  38  37.1 

27.7 

9.155 

+59.10 

14 

23  39  13.24 

14.65 

2  14  57.7 

48.6 

9.144 

59.17 

15 

23  42  52.57 

53.93 

1  51  17.0 

8.2 

9.134 

59.93 

16 

23  46  31.67 

32.99 

1  27  35.4 

26.9 

9.195 

59.94 

17 

23  50  10.57 

11.85 

1    3  53.4 

45.2 

-  9.118 

59.95 

18 

23  53  49.29 

50.52 

-  0  40  11.3 

3.4 

9.111 

+59.95 

19 

23  57  27.87 

29.04 

-0  16  29.3 

21.7 

9.105 

59.94 

20 

0    1    6.32 

7.44 

+  07  12.2 

19.5 

9.100 

59.91 

21 

0    4  44.66 

45.74 

0  30  52.8 

59.8 

9.096 

59.17 

22 

0    8  22.92 

23.96 

0  54  32.2 

38.9 

9.093 

59.11 

23 

0  12    1.13 

2.12 

+  1  18  10.0 

16.4 

9.091 

+69.03 

24 

0  15  39.29 

40.23 

14145.9 

52.0 

9.090 

58.95 

25 

0  19  17.43 

18.32 

2    5  19.7 

25.5 

9.069 

58.85 

26 

0  22  55.57 

56.41 

2  28  50.9 

56.4 

9.089 

68.74 

27 

0  26  33.73 

34.53 

2  52  19.1 

24.3 

9.090 

58.61 

28 

0  30  11.92 

12.67 

+  3  15  44.0 

48.8 

9.099 

+58.46 

29 

0  33  50.17 

50.88 

3  39    5.1 

9.6 

9.095 

58.99 

30 

0  37  28.50 

29.16 

4    2  22.2 

26.4 

9.098 

58.11 

31 

0  41    6.91 

7.53 

4  25  34.9 

38.8 

9.109 

67.99 

32 

0  44  45.41 

45.99 

4  48  43.0 

46.6 

9.107 

57  71 

33 

0  48  24.03 

24.56 

+  511  45.9 

49.2 

9.113 

+57.49 

34 

0  52   2.78 

3.26 

+  5  .34  4.3.2 

46.2 

9.118 

+57.96 

Baoation 
of  Time 

for 
Apparent 


+  14  15.73 
14  10.98 
14  5.54 
13  59.45 
13  52.70 

+13  45.32 
13  37.33 
13  28.74 
13  19.56 
13   9.81 

+12  59.52 
12  48.70 
12  37.35 
12  25.47 
12  13.10 

+12  0.25 
1146.94 
II  33.18 
II  18.98 
I!    4.36 

+10  49.35 

10  33.96 

10  18.21 

10    2.12 

9  45.70 

+  9  28.99 
9  12.02 
8  54.80 
8  37.35 
8  19.70 

+  8  1.87 
7  43.90 
7  25.80 
7  7.59 
6  49.31 

+  6  30.97 
6  12.58 
5  54.16 
5  35.75 
5  17.36 

+  4  59.00 
4  40.70 
4  22.48 
4  4.35 
3  46.31 

+  3  28.38 
+  3  10.58 


Semi- 
diameter 


6  13.25 
6  13.03 
6  12.81 
6  12.59 
6  12.37 

6  12.14 
6  11.91 
6  11.67 
6  11.43 
611.19 

6  10.95 
6  10.71 
6  10.47 
6  10.22 
6   9.98 

6  9.73 

6  9.48 

6  9.23 

6  8.98 

6  8.73 

6  8.47 

6  8.21 

6  7.95 

6  7.69 

6  7.43 

6  7.17 

6  6.91 

6  6.64 

6  6.37 

6  6.10 

6  5.83 

6  5.55 

6  5.27 

6  4.99 

6  4.71 

6  4.43 

6  4.15 

6  3.86 

6  3.58 

6  3.30 

6  3.02 

6  2.73 

6  2.45 

6  2.17 

6  1.69 


1.61 
l.:)3 


Sidereal 
Time  of 
Semid. 
Paaaing 
Herid. 


1  6.53 

1  6.43 

I  6.33 

I  6.23 

I  6.13 

1  6.04 

I  5.95 

•I  5.86 

I  5.77 

I  5.69 

I  5.61 

1  5.53 

I  5.45 

I  5.38 

1  5.31 

1  5.24 

1  5.17 

1  5.10 

I  5.04 

I  4.99 

1  4.94 

t  4.89 

!  4.84 

1  4.80 

I  4.75 

I  4.71 

I  4.67 

1  4.64 

1  4.61 

1  4.58 

I  4.56 

I  4.54 

1  4.52 

I  4.50 

I  4.49 

1  4.48 

I  4.47 

I  4.47 

I  4.47 

I  4.47 

I  4.47 

1  4.47 

I  4.48 

I  4.49 

!  4.51 

I  4.53 

1  4.56 


Sidereal 
Tfane 

of 
Mtam 
Noon. 


h  in  a 
21  47  30.73 
21  51  27.29 
21  55  23.84 

21  59  20.39 

22  3  16.95 

22  7  1.3.50 
22  II  10.06 
22  15  6.61 
22  19  3.16 
22  22  59.71 

22  26  56.26 
22  30  52.82 
22  34  49.37 
22  38  45.92 
22  42  42.48 

22  46  39.03 
22  50  35.58 
22  54  32.13 

22  58  28.69 

23  2  25.25 

23  6  21.80 
23  10  18.35 
23  14  14.90 
23  18  11.45 
23  22  8.00 

23  26  4.55 
2330  l.ll 
23  33  57.66 
23  37  54.22 
23  41  50.77 

23  45  47.32 
23  49  43.87 
23  53  40.42 
23  57  36.97  | 
0  I  33.52  I 

0  5  30.08 
0  9  26.64 
0  1323.19 
0  17  19.74 
0  21  16.29 

0  25  12.85 
0  29  9.40 
0  33  5.95 
0  37  2.50 
0  40  59.05 

0  44  55.61 
0  48  52.16 
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1 

Dai*. 

FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Sidereal 
Time 

of 
Mean 
Noon. 

MmuiNooh. 

light 
m. 

App. 
Noon. 

Mean  Noon. 

Bt 

on. 

App. 
Nm»n. 

Hourly 

Right  ,  Decll- 
AM^n. ,  nation. 

Rqnation 
ofTimn 

Semi. 

diamt^r 

at 

Sidereal 
Time  of 

Scmid. 
Paaaing 

Mtrid. 

.Apr.    1 

h    m     » 
0  44  45.41 

45.99 

+  4  48  43.0 

46.6 

9.10?'  +57.71 

m     ■ 
+3  46.31 

16    1.89 

m     H 
1  4.51 

h   m     n 
0  40  59.05  1 

1 

0  48  94.03 

94.56 

5  1 1  45.9 

49.9 

9.113-     57.49 

3  98.38 

16    1.61 

1  4.53 

0  44  55.61  ' 

1             ^ 

0  59   9.78 

3.96 

5  34  43.9 

46.9 

9.116       57.96 

3  10.58 

16    1.33 

1  4.56 

0  48  59.16 

1            4 

0  56  41.69 

49.13 

5  57  34.6 

.37.3 

9.194 '     57.00 

9  59.93 

16    1.06 

1  4.59 

0  59  48.71  ' 

u 

0  59  90.75 

91.14 

6  90  19.7 

99.1 

9.138  j     56.74 

9  35.45 

16    0.79 

1  4.69 

0  56  45.97 

6 

1    9  59.99 

60.34 

+  6  49  58.9 

60.3 

9.140  1  456.46 

+9  18.15 

16    0.59 

1  4.65 

1    0  41.89 

7 

1    6  39.43 

39.73 

7    599.8 

31.6 

9.1461     56.16 

9    1.04 

16   0.95 

1  4.68 

1    4  38.37 

8 

1  10  19.08 

19.34 

7  97  54.9 

5.5.7 

9.157 1     55.85 

1  44.14 

15  59.98 

1  4.71 

1    8  34.99 

9 

1  13  58.96 

59.18 

7  50  10.8 

19.1 

9.167       55.53 

197.48 

15  59.71 

1  4.75 

1  19  31.48 

10 

1  17  39.10 

39.98 

8  19  19.4 

90.5 

9.176;     56.19 

1  11.06 

15  59.45 

1  4.79 

1  16  98.03 

II 

1  91  19.51 

19.65 

+  8  34  19.7 

90.5 

9.190  1  +54.83 

•M)  54.99 

15  58.18 

1  4.83 

1  90  94.59 

12 

1  95   0.90 

0.30 

856  11.3 

11.9 

9.909       54.46 

0  39.06 

15  58.91 

1  4.88 

194  91.14 

13 

198  41.90 

41.96 

9  17  53.9 

54.3 

9.915 1     54.06 

•0  93.51 

15  58.64 

t  4.93 

1  98  17.69 

14 

139  99.59 

99.54 

9  39  97.1 

97.3 

9.999'     53.68 

+0   8.98 

15  58.38 

1  4.98 

1  39  14.94 

15 

1  36   4.18 

4.16 

10   0  50.7 

50.7 

9.944*     53.96 

1 

-0   6.61 

15  58.11 

15.03 

1  36  10.80 

16 

1  39  46.91 

46.15 

4-10  99   4.5 

4.3 

9.959  1  4^.86 

-0  91.14 

16  57.85 

1  5.09 

1  40   7.35 

17 

143  98.63 

98.53 

10  43   8.1 

7.7 

9.978       59.49 

0  35.98 

15  57.58 

1  5.14 

1  44    .\9I 

18 

147  11.44 

11.31 

11    4    I.I 

0.5 

9.903  {     51.97 

0  49.01 

15  57.39 

1  6.90 

1  48   0.47 

19 

1  50  54.67 

54.51 

1 1  94  43.9 

49.4 

9.311  1     51.58 

1    9.33 

15  57.05 

1  5.96 

1  51  57.09 

90 

1  54  38.34 

38.14 

II  45  14.9 

13.9 

9.389       51.06 

1  15.91 

15  56.79 

1  5.39 

1  55  53.57 

91 

158  99.46 

99.93 

+19   5  33.7 

39.6 

9.3481  +50.56 

-197.64 

15  56.53 

1  5.38 

159  50.19 

92 

9   9   7.04 

6.78 

19  95  41.3 

40.1 

9.367 1     60.06 

1  39.61 

15  56.97 

1  5.45 

9   3  46.67 

93 

9   5  59.10 

51.81 

19  45  36.9 

35.5 

9.387       49.55 

151.11 

15  56.01 

1  5.51 

9   7  43.93 

94 

9   9  37.65 

37.33 

13   5  90.0 

18.4 

9.406       49.03 

9   9.19 

15  55.75 

16.58 

9  1139.79 

95 

913  93.69 

93.34 

13  94  50.3 

48.6 

9.4»       48.49 

9  19.63 

15  56.50 

1  5.65 

9  15  36.34 

96 

9  17  10.94 

9.86 

+13  44    7.6 

5.8 

9.450    +17.94 

-9  99.63 

15  55.95 

1  5.79 

9  19  39.89 

97 

9  90  57.30 

56.90 

14    3  11.4 

9.5 

9.471  i     47.38 

9  39.19 

15  55.00 

1  5.80 

9  93  99.44 

98 

9  94  44.88 

44.46 

14  91  61.4 

59.4 

9.494       46.60 

9  41.09 

15  54.75 

1  5.88 

9  97  96.00 

99 

9  98  39.98 

39.54 

14  40  37.3 

.35.9 

0.516  >     46.91 

9  49.54 

15  54.51 

1  5.96 

9  3199.55 

30 

9  39  91.69 

91.15 

14  58  58.7 

56.5 

9.538       45.59 

1 

9  57.46 

15  54.97 

1  6.04 

9  35  19.10 

Maj    1 

9  36  10.79 

10.30 

+15  17    5.3 

3.1 

9.560    +44.97 

-3    4.84 

15  54.03 

1  6.19 

9  39  15.66 

9 

9  39  60.50 

59.99 

15  34  56.8 

54.5 

9.583 '     44.39 

3  11.69 

15  53.80 

1  6.90 

9  43  19.91 

3 

9  43  50.75 

50.99 

15  59  39.8 

.30.5 

9.605       43.67 

3  18.00 

15  53.57 

1  6.98 

9  47    8.76 

4 

9  47  41.54 

41.00 

16    9  53.0 

50.6 

9.696       43.00 

3  93.77 

15  53.35 

1  6.37 

9  51    5.39  ' 

5 

9  51  39.87 

39.31 

16  96  57.1 

54.7 

9.660       49.39 

3  99.00 

1553.13 

1  6.45 

9  55    1.87 
1 

6 

9  55  94.74 

94.17 

+  16  43  44.7 

49.3 

1 
9.673    +41.63 

-3  33.68 

15  59.91 

1  6.53 

9  58  58.43  1 

7 

9  59  17.17 

16.59 

17    0  15.5 

13.1 

9  606'     40a» 

3  37.81 

15  59.69 

1  6.61 

3    9  54.99  1 

8 

3    3  10.16 

9.56 

17  16  99.3 

96.9 

9.719       40.91 

341.38 

15  59.49 

1  6.69 

3   6  51.55] 

9 

3    7    3.70 

3.09 

17  39  95.8 

93.4 

9.749 !     30.48 

3  44.39 

15  59.98 

1  6.77 

3  10  48.13  1 

10 

3  10  57.79 

57.17 

17  48    4.6 

9.9 

9.766 ,     36.74 

3  46.86 

15  59.08 

1  6.85 

3  14  44.66 

II 

3  14  59.44 

51.81 

+18   3  95.4 

93.0 

9.789    +37.99 

-3  48.77 

15  51.87 

1  6.93 

3  18  41.99, 

19 

3  18  47.66 

47.03 

18  18  98.0 

95.6 

9.613 !     37J93 

3  50.11 

15  51.67 

1  7.01 

3  99  37.77 

13 

3  99  43.45 

49.89 

18  33  19.1 

9.7 

9.836       36.45 

3  50.88 

15  51.47 

1  7.09 

3  96  34.3:1 

14 

3  96  30.80 

39.17 

18  47  37.5 

35.9 

9.860 ;     35.66 

3  51.08 

15  51.97 

1  7.17 

3  30  30.HH  ; 

ir, 

3  .10  36.79 

36.09 

19    1  43.9 

41.6 

0.683       34.87 

3  50.71 

15  51.07 

1  7.95 

3  34  97.44 

1 

16 

3  34  34.91 

33.58 

+  19  15  31.0 

98.8 

9.907  j  +34.06 

-3  49.78 

15  50.88 

1  7.34 

33893.99! 

17 

3  38  39.97 

31.64 

+19  28  5(^.5 

56.4 

9.931  ■  -1-33.94 

-3  48.98 

15  50.69 

1  7.49 

3  49  90.55  1 

Man.— Fori 
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SOLAR  BPHEMERIS,  1889. 


FOE  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Dmte. 

Apparent  Bight 
Aflcenaion. 

Honriy 
MotUm. 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 

Sldeiea] 
Time 

of 
Mean 
Koon. 

Mean  Noon. 

#r 

MeanKoon. 

iSSi 

Bi^t 
Aaoen. 

Deeli. 
natkm. 

May  17 

h    m    a 
3  38  32.27 

3K64 

+192858.5 

66.4 

a 
9.981 

» 
+33.94 

m     a 
-3  48.28 

15  50!69 

m    a 
1  7.42 

h  m     a 
3  42  20.55 

18 

3  42  30.90 

30.28 

19  42   6.3 

4.2 

9.965 

88.41 

3  46.21 

15  50.50 

1  7.50 

3  46  17.10 

19 

3  46  30.10 

29.48 

19  54  54.1 

52.1 

9.979 

31.57 

3  43.57 

15  50.31 

1  7.58 

3  50  13.66 

20 

3  50  29.86 

29.25 

20    7  21.6 

19.7 

10.008 

30.79 

3  40.37 

15  50.12 

1  7.65 

3  54  10.21 

21 

3  54  30.17 

29.57 

20  19  28.6 

26.8 

10.085 

99.85 

3  36.61 

15  49.94 

1  7.73 

3  58   6.77 

22 

3  58  31.03 

30.44 

+20  31  14.9 

13.1 

10.048 

498.96 

-3  32.30 

15  49.76 

1  7.80 

4    2    .3.33 

23 

4    2  32.44 

31.86 

20  42  40.1 

38.4 

10.070 

98.11 

3  27.45 

15  49.58 

1  7.87 

4    5  59.88 

24 

4    6  34.39 

33.82 

20  53  44.1 

42.5 

10.099 

97.99 

3  22.07 

15  49.41 

I  7.94 

4    9  56.44 

25 

4  10  36.85 

36.29 

21    4  26.7 

25.2 

10.113 

96.39 

3  16.16 

15  49.25 

1  8.01 

4  13  53.00 

26 

4  14  39.81 

39.27 

21  14  47.5 

46.1 

10.134 

95.49 

3   9.75 

15  49.09 

1  8.08 

4  17  49.55 

27 

4  18  43.26 

42.74 

-f21  24  46.4 

45.1 

10.154 

+94.50 

-3   2.85 

15  48.93 

1  8.15 

4  2146.11 

28 

4  22  47.19 

46.69 

21  34  23.2 

22.0 

10.173 

93.67 

2  55.48 

15  48.78 

1  8.21 

4  25  42.67 

29 

4  26  51.58 

51.10 

21  43  3r.6 

36.5 

10.199 

99.63 

2  47.66 

15  48.63 

1  8.27 

4  29  39.23 

30 

4  30  56.40 

65.95 

2152  29.4 

28.4 

10.910 

91.68 

2  39.39 

16  48.49 

I  8.33 

4  33  35.78 

31 

4  35    1.65 

1.22 

22   0  58.4 

57.5 

10.987 

90.79 

2  30.70 

15  48.35 

1  8.39 

4  37  32.34 

June  1 

4  39   7.31 

6.90 

+22   9   4.4 

3.6 

10JM3 

+19.76 

-2  21.61 

15  48.21 

1  8.45 

4  41  28.90 

2 

4  43  13.33 

12.95 

22  16  47.2 

46.5 

10.956 

18.79 

2  12.14 

15  48.08 

1  8.50 

4  45  25.45 

3 

4  47  19.71 

19.36 

22  24    6.7 

6.1 

10.973 

17.88 

2   2.31 

15  47.96 

1  8.55 

4  49  22.01 

4 

4  51  26.43 

26.11 

22  31    2.6 

2.1 

10.987 

16.84 

1  52.14 

15  47.85 

1  8.60 

4  53  18.57 

5 

4  55  33.48 

33.19 

22  37  34.9 

34.5 

10.300 

15.85 

141.65 

15  47.74 

1  8.65 

4  57  15.12 

6 

4  69  40.82 

40.56 

+22  43  43.3 

43.0 

10.319 

+14.86 

-130.87 

15  47.63 

1  8.69 

5    1  11.68 

7 

5   3  48.44 

48.21 

22  49  27.8 

27.5 

10.333 

13.86 

1  19.81 

15  47.52 

1  8.73 

5    5   8.24 

8 

5   7  66.32 

56.12 

22  54  48.2 

47.9 

10.333 

19.85 

1    8.48 

15  47.42 

1  8.77 

5    9    4.80 

9 

5  12   4.45 

4.29 

22  59  44.5 

44.3 

10.343 

11.84 

0  56.91 

15  47.33 

1  8.81 

6  13    1.35 

10 

5  16  12.80 

12.67 

23    4  16.5 

16.3 

10.359 

10.83 

0  45.12 

15  47.24 

1  8.84 

5  16  57.91 

11 

6  20  21.35 

21.26 

+23   8  24.1 

23.9 

10.360 

+  9.81 

-0  33.13 

15  47.15 

1  8.87 

5  20  54.47 

12 

5  24  30.09 

30.03 

23  12   7.2 

7.1 

10.367 

8.79 

0  20.95 

15  47.06 

1  8.89 

5  24  51.03 

13 

5  28  39.00 

38.98 

23  15  25.9 

25.9 

10.374 

7.77 

-0   8.60 

15  46.97 

1  8.91 

5  28  47.59 

14 

5  32  48.06 

48.07 

23  18  20.0 

20.0 

10.380 

6.74 

+0   3.90 

15  46.88 

1  8.93 

5  32  44.15 

15 

5  36  57.25 

57.30 

23  20  49.4 

49.4 

10.385 

5.71 

0  16.54 

15  46.80 

1  a94 

5  36  40.70 

16 

5  41    6.55 

6.64 

+23  22  54.1 

54.1 

10.390 

+  4.68 

+0  29.29 

15  46.73 

18.96 

5  40  37.26 

17 

5  45  15.95 

16.07 

23  24  34.2 

34.2 

10.393 

3.66 

0  42.13 

15  46.66 

1  8.97 

5  44  33.82 

18 

5  49  25.42 

25.57 

23  25  49.6 

49.6 

10.305 

9.63 

0  55.05 

15  46.59 

18.97 

5  48  30.38 

19 

5  53  34.94 

35.13 

23  26  40.2 

40.2 

10.397 

1.60 

1    8.01 

15  46.53 

1  8.97 

5  52  26.93 

20 

5  57  44.48 

44.71 

2:3  27   6.0 

6.0 

10.398 

+  0.57 

121.00 

15  46.47 

1  8.97 

5  56  23.49 

21 

6    154.04 

54.31 

+23  27   7.1 

7.1 

10.398 

-0.46 

+1  34.00 

15  46.41 

18.97 

6   0  20.05 

22 

6    6    3.58 

3.89 

23  26  43.5 

43.5 

10.387 

1.50 

146.98 

15  46.36 

1  8.97 

6    4  16.61 

23 

6  10  13.08 

13.43 

23  25  55.0 

55.0 

10.304 

9.53 

159.92 

15  46.31 

1  a96 

6    8  13.16 

24 

6  14  22.51 

22.89 

23  24  41.7 

41.6 

10.390 

3.57 

2  12.79 

15  46.27 

1  8.95 

6  12   9.72 

25 

6  18  31.83 

32.25 

23  23    3.8 

3.6 

10.386 

4.60 

2  25.57 

15  46.23 

1  8.93 

6  16   6.28 

26 

6  22  41.04 

41.49 

+23  21    1.2 

1.0 

10.380 

-6.69 

+2  38.22 

15  46.20 

1  8.91 

6  20   2.84 

27 

6  26  50.11 

50.60 

23  18  34.0 

33.7 

10.373 

6.64 

2  50.74 

15  46.18 

1  8.88 

6  23  59.39 

28 

6  30  59.00 

59.52 

23  15  42.2 

41.9 

10.365 

7.66 

3    3.07 

15  46.16 

1  8.85 

6  27  55.95 

29 

6  35    7.68 

8.24 

23  12  25.9 

25.5 

10.357 

8.68 

3  15.20 

15  46.14 

1  8.82 

6  31  52.51 

30 

6  39  16.14 

16.73 

23   8  45.2 

44.7 

10.347 

9-70 

3  27.10 

15  46.13 

1  8.79 

6  35  49.07 

31 

6  43  24.35 

24.98 

+2:}    4  40.2 

39.6 

10.336 

-10.71 

+3  38.76 

1546.13 

1  8.76 

6  39  45.62 

32 

6  47  32.28 

32.94 

+23    0  11.0 

10.3 

10.394 

-11.72 

+3  50.13 

15  46.13 

I  8.72 

6  43  42.181 

XonL— For  mean  time  interval  of  aemidiamoter  passing  muridion,  subtract  0*.10  trom  the  sidereal  interral. 
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FOE  WASHINGTON  MEAN  AND  APPARENT  NOON 

Dftte. 

AmrcDt  Bight 

^^SSL 

flonrly 
Motion. 

Sanation 

of  Time 

for 

Semi- 

dijunoter 

M 

Apparent 

Sidend 
Time  of 
Semid. 
PMiing 
MeridT 

Slderanl 
Timo 

Noon. 

MeraKooB. 

Noon. 

M«MiKooii. 

App. 
Koon. 

Bight 
Asoon. 

DooU. 
niktlon. 

Jul  J    1 

h    m    ■ 
6  43  94.35 

94.98 

O       t     n 

+93   4  40.9 

39.6 

■ 
10.3M 

// 
-10.71 

m     ■ 
+3  38.76 

15  46.13 

m    ■ 
1  8.76 

h  m     ■ 
6  39  45.69 

2 

6  47  39.98 

39.94 

93   OII.O 

10.3 

icaM 

11.79 

3  50.13 

15  46.13 

I  8.79 

6  43  49.18 

3 

6  5139.90 

40.59 

99  55  17.8 

17.0 

10.311 

19.73 

4    1.18 

15  46.14 

1  8.68 

6  47  38.74 

4 

6  55  47.19 

47.91 

99  49  60.5 

59.5 

10.997 

13.79 

4  11.99 

15  46.15 

1  8.64 

6  51  35.30 

5 

6  59  54.14 

54.89 

99  44  19.4 

18.3 

10.96i 

14.70 

4  99.39 

15  46.16 

1  8.59 

6  55  31.85 

6 

7   4    0.79 

1.50 

+99  3814.6 

13.4 

10.906 

-15.69 

+4  39.34 

15  46.18 

1  8.54 

6  59  98.41 

7 

7   8  6.99 

7.73 

99  3146.3 

45.0 

10.M9 

16.67 

4  41.98 

15  46.91 

1  8.49 

7   3  94.97 

8 

7  19  19.71 

13.54 

99  94  54.6 

53.3 

10.939 

17.64 

4  51.91 

15  46.94 

1  8.44 

7   7  91.53 

9 

7  16  18.08 

ia93 

99  17  39.9 

38.3 

10.915 

18.60 

5   0.03 

15  46.97 

1  8.38 

7  11  18.08 

10 

7  90  93.09 

93.89 

99  10    1.8 

0.1 

10.107 

19.56 

5   8.41 

15  46.30 

1  8.39 

7  15  14.64 

II 

7  94  97.59 

98.41 

+99    161.0 

50.9 

10.178 

-90.60 

+5  16.35 

15  46.34 

1  8.96 

7  1911.90 

19 

7  98  31.56 

39.47 

91  53  37.6 

35.6 

10.190 

91.44 

5  93.83 

15  46.38 

1  8.90 

7  93   7.76 

13 

7  39  35.13 

36.06 

9144  51.6 

49.5 

10.130 

99.38 

5  30.85 

15  46.43 

1  8.13 

7  97    4.31 

M 

736  38.99 

39.17 

9135  43.3 

41.1 

10.119 

93.30 

5  37.39 

15  46.48 

1  8.06 

7  31    0.87 

15 

7  40  40.83 

41.79 

91  96  13.1 

10.8 

10.000 

94.91 

5  43.43 

15  46.53 

1  7.99 

7  :M  57.43 

16 

7  44  49^5 

43.99 

+91  16  91.0 

18.6 

10.078 

-96.19 

+5  48.98 

15  46.58 

1  7.99 

7  38  53.99 

17 

7  4844.56 

45.55 

91    6   7.1 

4.6 

10.060 

96.09 

5  54.03 

15  46.64 

1  7.84 

7  49  50.55 

18 

7  5945.65 

46.65 

90  55  31.8 

99.1 

10.094 

96.91 

5  58.56 

15  46.70 

1  7.76 

7  46  47.10; 

19 

7  56  46.91 

47.99 

90  44  35.3 

39.5 

10.019 

97.79 

6   9.57 

15  46.77 

1  7.68 

7  50  43.65 

90 

8  0  46.95 

47.97 

90  33  17.9 

15.0 

9.900 

98.85 

6   6.05 

15  46.85 

1  7.60 

7  54  40.91 

91 

8   4  45.76 

46.78 

+90  9139.7 

36.7 

9.967 

-99.61 

+6  9.00 

15  46.93 

1  7.59 

7  58  36.77 

99 

8   8  44.79 

45.74 

90   9  40.9 

37.8 

9.944 

30.37 

611.40 

15  47.01 

1  7.44 

8   9  33.33 

93 

819  43.11 

44.14 

19  57  91.8 

18.6 

9.991 

31.99 

6  13.94 

15  47.09 

1  7.36 

8   6  99.88 

94 

816  40.93 

41.97 

19  44  49.8 

39.5 

9.806 

39U1S 

6  14.51 

15  47.18 

I  7.98 

8  10  96.43 

95 

890  38.18 

39.91 

19  31  44.0 

40.6 

9.874 

39.86 

615.90 

15  47.98 

1  7.19 

8  14  99.99 

96 

894  34.84 

35.87 

+19  18  95.6 

99.1 

9.860 

-33  J6 

+6  15.30 

15  47.38 

17.11 

8  18  19.55 

97 

89830.99 

3L94 

19   4  48.1 

44.5 

9.8K 

34.46 

6  14.81 

15  47.48 

I  7.09 

8  99  16.11 

98 

8  3996.40 

97.49 

18  50  51.7 

48.0 

9.800 

36.94 

6  13.73 

15  47.60 

1  6.94 

8  96  19.67 

99 

8  36  91.97 

99.98 

18  36  36.6 

39.9 

9.774 

36.01 

6  19.05 

15  47.79 

1  6.85 

8  30   9.99 

30 

8  4015.59 

16.59 

18  9163.1 

59.4 

9.748 

36.77 

6   9.75 

15  47.84 

1  6.70 

8  34    5.77 

31 

8  44   9.16 

10.15 

+18   7  1 1.6 

7.8 

9.799 

-37  J9 

+6   6.89 

15  47.96 

1  6.67 

8  38   9.33 

Aug.   1 

8  48   9.18 

3.16 

17  5169.3 

58.4 

9.696 

38.96 

6   3.98 

15  48.09 

1  6.58 

8  4158.89 

9 

8  51  54.58 

55.55 

17  36  35.6 

31.7 

9.670 

38.97 

5  59.19 

15  4a93 

1  6.50 

8  45  55.45 

3 

8  55  40.35 

47.31 

17  90  51.8 

47.9 

9.644 

39.68 

5  54.34 

15  48.37 

1  6.41 

8  49  59,00 

4 

8  50  37.51 

38.45 

17   4  51.1 

47.9 

9.618 

40.38 

5  48.94 

15  4^51 

1  6.33 

8  53  48.55 

5 

9   3  98.05 

98.97 

+16  48  33.7 

99.8 

9.603 

-41.06 

+5  49.99 

15  48.66 

1  6.94 

8  57  45.11 

6 

9   7  17.97 

ia87 

16  31  60.0 

56.1 

9.668 

41.73 

5  36.99 

15  48.81 

1  6.16 

9    141.66 

7 

9  11    7.99 

8.17 

16  15  10.5 

6.6 

9.M3 

49.39 

5  99.05 

15  48.96 

1  6.07 

9    5  38.91 

8 

9  14  56.01 

56.87 

15  58   5.4 

1.6 

9.618 

43.04 

5  91.91 

15  49.19 

I  5.99 

9   9  34.77 

9 

918  44.14 

44.97 

15  40  44.9 

41.1 

9.494 

43.67 

5  19.79 

15  49.98 

1  5.90 

9  13  31.33 

10 

9  99  31.69 

39.49 

+13  93   9.3 

5.6 

9.470 

-44.99 

+6   3.78 

15  49.45 

1  5.89 

9  17  97.88  j 

11 

9  961^67 

19.44 

15   519.0 

15.3 

9.446 

44.90 

4  54.90 

15  49.69 

1  5.74 

9  91  94.44 

19 

9  30   5.09 

5.83 

14  47  14.9 

10.6 

9.483 

46.60 

4  44.07 

15  49.79 

1  5.66 

9  95  91.00 

13 

9  3350.96 

51.67 

14  9855.3 

51.8 

9.400 

46.06 

4  33.39 

15  49.96 

1  5.58 

9  99  17.55 

14 

9  37  36.30 

36.98 

14  10  99.6 

19.9 

9.379 

.46  05 

4  99.17 

15  50.13 

1  5.50 

9  33  14.10 

15 

94191.19 

91.77 

+13  51  36.3 

33.0 

9.866 

-47.91 

+4  10.43 

15  50.30 

1  5.49 

9  37  10.66 

16 

045   5.43 

6.05 

+13  39  36.7 

38.S 

9.357    -47.76 

+3  58.19 

15  50.48 

1  5.34 

9  41    7.99j 

Honi«— Tori 
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FOB  WASHINGTON  MF-AN  AND  APPARENT  NOON. 

Date. 

Apperent  Bight 
Aecenakm. 

Apparent 

^^ 

Emution 

^Time 

for 

Semi. 
dlMoeter 

at 
Apparent 

iroon. 

Sidereal 
Time  of 
Scnid. 

5Slf 

Sidereal 

Time 

of 

Koen. 

MeuKoon. 

App. 
Koon. 

MeuKoon. 

App. 
Noon. 

Bi^t 
Aaecn. 

Deoli. 
natkm. 

Aug.  16 

h    m    • 
9  45    5.43 

■ 
6.05 

+13  32  36.7 

$1 
33.5 

• 
9.337 

-47.76 

m     ■ 
+  3  58.19 

15  50.'48 

m    a 
1  5.34 

h  m     ■ 
9  41    7.92 

17 

9  48  49.25 

49.84 

13  13  24.2 

21.1 

9.317 

48.99 

3  45.45 

15  50.66 

1  5.27 

9  45   3.77 

18 

9  52  32.59 

33.14 

12  53  59.0 

56.1 

9.996 

48.81 

3  32.24 

15  50.85 

1  5.20 

9  49    0.32 

19 

9  56  15.45 

15.96 

12  34  21.3 

18.7 

9.978 

49.39 

3  18.56 

15  51.03 

1  5.13 

9  52  66.87 

20 

9  59  57.85 

58.32 

1214  31.7 

29.1 

9.957 

49.89 

3   4.40 

15  51.22 

1  5.06 

9  56  53.43 

31 

10   3  39.80 

40.23 

•fll54  30.3 

27.8 

9^09 

-60.30 

+  2  49.79 

15  51.41 

1  4.99 

10   0  49.99 

22 

10    7  21.31 

21.70 

1134  17.5 

15.2 

9.991 

50.77 

2  34.74 

15  51.61 

1  4.93 

10    4  46.54 

23 

10  11    2.39 

2.74 

11  13  53.7 

51.6 

9Jn3 

51.93 

219.27 

15  61.81 

14.86 

10   8  43.10 

24 

10  14  43.05 

43.36 

10  53  19.1 

17.2 

9.186 

51.67 

2   3.38 

15  52.02 

1  4.80 

10  12  39.65 

25 

10  18  23.31 

23.58 

10  32  34.0 

32.3 

9.170 

59.09 

147.09 

15  52.23 

1  4.75 

10  16  36.21 

26 

10  22   3.18 

3.41 

+10  11  38.7 

37.3 

9.154 

-59.51 

+  130.41 

15  52.45 

1  4.68 

10  20  32.76 

27 

10  25  42.66 

42.85 

9  50  33.7 

32.5 

9.136 

59.91 

1  13.34 

1552.67 

1  4.62 

10  24  29.31 

28 

10  29  21.77 

21.91 

9  29  19.4 

18.5 

9.19i 

53.99 

0  55.90 

15  52.89 

1  4.67 

10  2825.86 

29 

10  33   0.51 

0.61 

9   7  56.0 

55.3 

9.107 

53.66 

0  38.10 

1553.11 

14.52 

10  3222.41 

30 

10  36  38.91 

38.96 

8  46  23.8 

23.4 

9.093 

54.01 

0  19.95 

15  53.34 

1  4.47 

10  36  18.97 

31 

10  40  16.97 

16.98 

+  824  43.3 

43.2 

9.079 

-54.35 

+  0    1.45 

15  53.57 

1  4.42 

10  40  15.53 

Sept.  1 

10  43  54.71 

54.67 

8    254.7 

55.0 

9.066 

54.68 

-  0  17.37 

15  53.81 

1  4.38 

10  44  12.08 

2 

10  47  32.14 

32.06 

7  40  58.4 

59.0 

9.054 

55.00 

0  36.48 

15  54.05 

1  4.34 

10  48   8.63 

3 

10  51    9.29 

9.15 

7  18  54.7 

55.6 

9.043 

55.31 

0  55.88 

15  54.29 

1  4.30 

10  52   5.18 

4 

10  54  46.18 

45.99 

6  56  43.9 

45.1 

0.039 

55.00 

1  15.55 

15  54.63 

1  4.26 

10  56    1.74 

5 

10  58  22.82 

22.58 

+  6  34  26.4 

27.9 

9.099 

-«5.87 

-  1  35.46 

15  54.78 

14.23 

10  59  58.29 

6 

11    159.22 

58.93 

6  12   2.5 

4.3 

0.013 

66.19 

1  55.60 

15  55.03 

1  4.21 

11    3  54.84 

7 

11    5  35.42 

35.08 

5  49  32.6 

34.7 

0.006 

56.37 

2  15.94 

15  55.28 

1  4.19 

11    7  51.39 

8 

11    9  11.43 

11.04 

5  26  66.9 

59.3 

8.996 

56.61 

2  36.48 

15  55.53 

1  4.16 

11  1147.95 

9 

1 1  12  47.28 

46.84 

6   4  15.7 

18.5 

8.991 

56.89 

2  57.18 

15  55.78 

1  4.14 

1115  44.50 

10 

II  16  22.98 

22.49 

+  4  4129.3 

32.5 

8.966 

-47.03 

-  3  18.03 

15  56.03 

1  4.12 

11  19  41.05 

II 

11  19  58.57 

58.03 

4  18  38.2 

41.7 

8.981 

57.93 

3  38.98 

15  56.28 

1  4.10 

1123  37.60 

12 

1 1  23  34.06 

33.47 

3  55  42.5 

46.3 

8.978 

57.41 

4   0.03 

15  56.53 

1  4.08 

1127  34.15 

13 

1 1  27    9.48 

8.83 

3  32  42.5 

46.7 

8.976 

57.57 

4  21.16 

15  56.79 

1  4.07 

113130.70 

14 

11  30  44.85 

44.15 

3   9  38.7 

43.2 

8.974 

57.73 

4  42.34 

15  57.04 

14.06 

1135  27.26 

15 

II  34  20.19 

19.44 

+  2  46  31.3 

36.2 

8.973 

-57.88 

-  5    3.55 

15  57.30 

1  4.05 

1139  23.81 

16 

II  37  55.53 

54.73 

2  23  20.5 

25.8 

8.073 

58.01 

5  24.77 

15  57.56 

1  4.05 

1143  20.37 

17 

114130.88 

30.02 

2   0   6.8 

12.4 

8.974 

58.19 

5  45.97 

15  57.82 

1  4.05 

1147  16.93 

18 

1145   6.25 

5.34 

136  50.5 

56.4 

8.976 

58.93 

6   7.13 

15  58.08 

1  4.05 

11  51  13.48 

19 

1148  41.68 

40.72 

1  13  31.8 

38.1 

8.979 

58.39 

6  28.24 

15  58.34 

1  4.06 

1155  10.03 

20 

11  52  17.20 

16.19 

+  05011.1 

17.8 

8.969 

-58.39 

-  6  49.27 

15  58.60 

1  4.07 

1159   6.58 

21 

1 1  55  52.82 

51.75 

0  26  48.8 

55.8 

8.986 

58.45 

7  10.21 

15  58.86 

1  4.08 

12   3    3.14 

22 

1159  28.53 

27.41 

+  0   3  25.2 

32.5 

8.991 

58.50 

7  31.04 

15  59.13 

1  4.09 

12   6  59.69 

23 

12    3   4.37 

3.20 

-  0  19  59.3 

51.7 

.  8.996 

58.53 

7  51.76 

15  59.40 

1  4.11 

12  10  56.24 

24 

12   6  40.35 

39.13 

0  43  24.4 

16.4 

9.009 

58.55 

8  12.32 

15  59.67 

1  4.14 

12  14  52.79 

25 

12  10  16.50 

15.22 

-  1    6  40.6 

41.2 

9.010 

-58.55 

-  8  32.72 

15  59.94 

14.17 

12  18  49.34 

26 

12  13  52.62 

51.49 

1  30  14.7 

5.9 

9.018 

58.53 

8  52.96 

16   0.22 

14.20 

12  22  45.90 

27 

12  17  29.33 

27.95 

153  39.1 

30.0 

9.096 

58.50 

9  13.01 

16   0.50 

1  4.23 

12  26  42.45 

28 

12  21    6.05 

4.62 

2  16  62.7 

53.3 

0.035 

58.40 

9  32.83 

16    0.78 

1  4.26 

12  30  39.00 

29 

12  24  43.00 

41.51 

2  40  25.0 

15.3 

0.045 

58.39 

9  52.42 

16    1.06 

1  4.30 

12  34  35.55 

30 

12  28  20.19 

18.65 

-  3   3  45.7 

35.7 

0.055 

-58.31 

-10  11.78 

16    1.34 

14.34 

12  38  32.10 

31 

12  31  57.65 

56.06 

-  3  26  64.2 

54.0 

9.067 

-58.99 

-10  30.87 

16    1.62 

1  4.38 

12  42  28.66 
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FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

DOe. 

ApMTeni  Right 

De^uSon. 

Hourly 
Motiod. 

o?Time 
for 

Semi- 
diiuneter 

SidoraiU 
Tlmoof 
8«mi<L 
PoMing 

SiderMl 
Tlmo 

of 
Mom 
Koon. 

MeaoKoon. 

App. 

MeuKoon. 

^SSi 

Bight 

AB06II. 

DeoU. 
nation. 

Oct.     1 

b    m     • 
19  31  57.66 

56*06 

O        /       #/ 

-  3  96  64.9 

54.0 

• 
0.067 

-66.90 

m     ■ 
-10  30.87 

1       n 

16    1.69 

1  4.38 

h   m     • 
19  49  98.66 

2 

19  35  35.40 

33.76 

3  50  90.4 

9.9 

0.070 

88.11 

10  49.67 

16    1.90 

1  4.43 

19  4695.91 

3 

19  39  13.46 

11.77 

4  13  33.7 

93.0 

0.009 

57.00 

11    8.17 

16   9.19 

1  4.48 

19  50  91.76 

4 

19  49  51.84 

50.10 

4  36  43.9 

39.9 

0.100 

57.86 

1196.34 

16   9.48 

1  4.53 

19  54  18.39 

5 

19  46  30.57 

98.78 

4  59  50.6 

39.4 

0.101 

67.70 

11  44.16 

16   9.76 

1  4.59 

19  58  14.87 

6 

19  50   9.67 

7.83 

-599  53.6 

49.1 

0.138 

-67.53 

-19    1.69 

16    3.04 

1  4.65 

13   9  11.43 

7 

19  53  49.16 

47.98 

5  45  59.3 

40.6 

0.155 

57.35 

19  18.67 

16   3.39 

1  4.71 

13   6   7.98 

8 

19  57  99.07 

97.14 

6   8  46.4 

34.5 

0.173 

57.16 

19  35.31 

16   3.60 

1  4.77 

13  10    4.53 

9 

13    1    9.49 

7.45 

6  3135.6 

93.5 

0.101 

56.04 

19  51.59 

16   3.88 

1  4.84 

13  14    1.08 

10 

13    4  50.93 

48.91 

6  54  19.7 

7.4 

0.911 

56.79 

13   7.97 

16   4.16 

1  4.91 

13  17  57.64 

II 

13   8  31.53 

99.47 

-  7  16  58.9 

45.7 

0.839 

-56.48 

-13  99.59 

16   4.43 

1  4.98 

13  9154.19 

19 

13  19  13.34 

11.94 

7  39  30.8 

18.1 

0.954 

56.99 

13  37.96 

16   4.70 

1  5.06 

13  95  50.74 

13 

13  15  55.67 

53.53 

8    157.0 

44.1 

0.976 

55.06 

13  51.49 

16    4.97 

1  5.14 

13  99  47.99 

14 

13  19  38.55 

36.37 

8  94  16.5 

3.4 

0.900 

66.67 

14    5.16 

16    5.94 

1  5.99 

13  33  43.85 

15 

13  93  99.00 

19.78 

8  46  99.1 

15.9 

0.383 

55.37 

14  18.96 

16   5.51 

1  5.30 

13  37  40.40 

16 

13  97   6.04 

3.78 

-9   8  34.3 

91.0 

0.348 

-55.06 

-14  30.77 

16   5.78 

1  5.38 

13  41  36.95 

17 

13  30  50.70 

48.40 

9  30  31.8 

18.4 

0.374 

54.73 

14  49.67 

16   6.04 

1  5.47 

13  45  33.51 

18 

13  34  35.99 

33.65 

9  5991.1 

7.6 

0.400 

54.37 

14  63.95 

16   6.31 

1  5.56 

13  49  30.06 

19 

133891.91 

19.54 

10  13  61.9 

48.3 

0.497 

54.01 

15   4.50 

16   6.57 

1  5.65 

13  53  96.61 

90 

13  49   8.48 

6.07 

10  35  33.9 

90.9 

0.454 

53  63 

15  14.58 

16   6.84 

1  5.74 

13  57  93.17 

91 

13  45  55.71 

53.97 

-10  56  56.5 

49.8 

0.489 

-53.83 

-1593.91 

16   7.10 

1  5.84 

14    1  19.79 

99 

13  49  43.63 

41.16 

11  17  69.3 

55.6 

0.510 

S9.88 

15  39.56 

16   7.37 

1  5.94 

14    5  16.98 

93 

13  53  39.95 

99.75 

1138  79.0 

58.3 

0.530 

59.38 

15  40.50 

16   7.63 

1  6.04 

14    9  19.8:1 

94 

13  57  91.57 

19.05 

1159  64.0 

60.3 

0.568 

51.03 

15  47.74 

16   7.90 

1  6.14 

14  13    9.39 

95 

14    1  11.59 

9.05 

19  90  45.0 

31.3 

0.500 

51.47 

15  54.98 

16   8.16 

1  6.95 

14  17    5.94  . 

96 

14    4  69.34 

50.77 

-19  41  14.7 

1.0 

0.630 

-60.08 

-16   0.10 

16   8.43 

1  6.35 

14  91    9.501 

97 

14    8  53.83 

51.93 

13    139.5 

18.9 

0.661 

50.48 

16   5.17 

16   8.69 

1  6.46 

14  94  59.05, 

98 

14  19  46.05 

43.44 

13  9138.0 

94.5 

0.098 

40.06 

16   9.49 

16   8.95 

1  6.57 

14  98  55.60; 

99 

14  16  39.03 

36.40 

13  4130.9 

17.4 

0.794 

40.49 

16  13.07 

16   9.91 

1  6.68 

14  39  59.151 

30 

14  90  39.77 

30.19 

14    0  70.5 

57.9 

0.755 

48.87 

16  15.90 

16   9.47 

1  6.79 

14  36  48.70  1 

31 

14  94  97.97 

94.61 

-14  90  36.6 

93.4 

0.787 

-48.90 

-16  17.97 

16   9.73 

1  6.90 

14  40  45.96  1 

Nov.    1 

14  98  99.55 

19.88 

14  39  48.7 

35.0 

0.890 

47.70 

16  19.96 

16   9.98 

1  7.01 

14  44  41.89 

9 

14  39  18.69 

15.94 

14  58  46.5 

33.6 

0.853 

47.10 

16  19.75 

16  10.93 

1  7.13 

14  48  38.37, 

3 

14  36  15.40 

19.80 

15  17  99.6 

16.9 

0.686 

46.47 

16  19.45 

16  10.48 

1  7.95 

14  59  34.93, 

4 

14  40  13.16 

10.47 

15  35  57.4 

44.9 

0.09D 

45.83 

16  18.34 

16  10.73 

1  7.37 

14  56  31.49 

5 

14  44  11.65 

8.95 

-15  53  69.7 

57.4 

0.054 

-45.18 

-16  16.49 

16  10.97 

1  7.49 

15   0  98.04 

6 

14  48  10.96 

8.96 

IC  11  66.1 

54.0 

0.068 

44.50 

16  13.67 

16  11.91 

1  7.61 

15   4  94.59 

7 

14  5911.10 

8.40 

16  99  46.0 

34.1 

10.093 

43.81 

16  10.09 

16  11.45 

1  7.73 

15   891.14 

8 

14  56  19.08 

9.38 

16  46  69.3 

57.7 

10.056 

43.11 

16   5.67 

16  11.68 

1  7.85 

15  19  17.70 

9 

15   0  13.91 

11.91 

17    4  15.6 

4.3 

10.004 

49.38 

16   0.41 

16  11.91 

1  7.97 

15  16  14.96 

10 

15   4  16.59 

13.90 

-17  90  64.4 

53.4 

10.130 

-41.65 

-15  54.99 

16  19.13 

1  8.09 

15  90  10.81 

II 

15   890.13 

17.45 

17  37  35.3 

94.6 

10.166 

40.00 

15  47.31 

16  19.35 

1  8.91 

15  94    7.37 

19 

15  19  94.54 

91.87 

17  53  47.9 

37.5 

10.909 

40.13 

15  39.46 

16  19.56 

1  8.33 

15  98    3.99, 

13 

15  16  99.89 

97.16 

18   941.9 

31.8 

10.838       30.35 

15  30.75 

16  19.77 

1  8.45 

15  39    0.48' 

14 

15  90  35.96 

33.39 

18  95  17.0 

7.9 

10.974 

38.56 

15  91.18 

16  19.98 

1  8  57 

15  35  57.04 

Ift 

15  94  49.97 

40.35 

-18  40  39.6 

93.1 

10.310 

-37.74 

-15  10.74 

16  13.19 

1  8.68 

15  39  53.60 

16 

1598  50.83 

48.94 

-18  55  98.4 

19.9 

10.346 

-36<J1 

-14  59.44 

16  13.39 

1  8.79 

15  43  50.16 

v<mk— 7oTi 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Asoension. 

Apparent 
DeoUbDation. 

Hourly 
Motion. 

Sanation 

of  Time 

for 

Semi, 
diameter 

Sidereal 

Sideraal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon- 

Bight 
Aaoen. 

DecU. 
nation. 

Not.  16 

h    m    0 
15  28  50.83 

48.24 

-18  55'28.4 

19.2 

a 
10.348 

-36.91 

m     a 
-14  69.44 

16  I3.'39 

m    a 
1    8.79 

h  m     a 
16  43  50.16 

17 

15  32  69.54 

56.98 

19   9  64.2 

55.3 

10.381 

36.06 

14  47.29 

16  13.69 

1    8.91 

16  47  46.71 

18 

15  37    9.10 

6.67 

19  24  19.4 

10.9 

10.416 

35.19 

14  34.29 

16  13.79 

1    9.02 

16  51  43.26 

19 

15  41  19.51 

17.01 

19  38  13.7 

5.6 

10.451 

34.30 

14  20.45 

16  13.98 

1    9.14 

15  55  39.82 

80 

15  45  30.75 

28.28 

19  51  46.6 

38.7 

10.465 

33.40 

14    5.78 

16  14.17 

1    9.25 

15  69  36.38 

21 

15  49  42.80 

40.37 

-20    4  57.8 

50.3 

10.510 

-39.50 

-13  60.30 

16  14.36 

1    9.36 

16    3  32.93 

82 

15  53  55.64 

53.25 

20  17  46.9 

39.8 

10.5S8 

31.58 

13  34.01 

16  14.65 

1    9.47 

16    7  29.49 

23 

15  58   9.28 

6.93 

20  30  13.6 

6.9 

10.564 

30.64 

13  16.93 

16  14.73 

1    9.68 

16  1126.05 

24 

16   2  23.68 

21.38 

20  42  17.5 

11. 1 

10.615 

99.68 

12  59.09 

16  14.91 

1    9.69 

16  16  22.61 

25 

16   6  38.83 

36.58 

20  53  58.2 

62.2 

10.646 

96.71 

1240.49 

16  16.09 

1    9.79 

16  19  19.16 

26 

16  10  54.71 

52.52 

-21    5  15.4 

9.7 

10.676 

-97.79 

-1221.16 

16  16.26 

1    9.89 

16  23  16.71 

27 

16  15  11.30 

9.16 

21  16   8.7 

3.3 

10.705 

96.79 

12    1.13 

16  15.43 

1    9.99 

16  27  12.27 

28 

16  19  28.59 

26.50 

21  26  .37.8 

32.8 

10.734 

95.71 

1140.41 

16  16.60 

1  10.09 

16  31    8.83 

29 

16  23  46.54 

44.51 

21  36  42.4 

37.8 

10.769 

94.68 

11  ll02 

16  16.76 

1  10.18 

16  35   5.39 

30 

16  28    5.15 

3.18 

2146  22.3 

18.0 

10.789 

fB.64 

10  56.97 

16  16.92 

1  10.27 

16^)9    1.94 

Deo.    I 

16  32  24.39 

22.48 

-21  66  37.0 

33.0 

10.814 

-99.59 

-10  34.29 

16  16.06 

1  10.36 

16  42  68.60 

2 

16  36  44.23 

42.39 

22   4  26.3 

22.6 

10.839 

91.59 

10  11.00 

16  16.23 

1  10.45 

16  46  65.06 

3 

16  41    4.67 

2.90 

22  12  50.1 

46.7 

10.863 

90.44 

9  47.12 

16  16.38 

1  10.52 

16  50  61.62 

4 

16  45  25.67 

23.97 

22  20  47.9 

44.9 

10  887 

19.36 

9  22.67 

16  16.62 

110.69 

16  54  48.17 

5 

16  49  47.21 

45.58 

22  28  19.7 

17.0 

10.908 

18.97 

8  57.67 

16  16.66 

1  10.67 

16  68  44.73 

6 

16  54    9.28 

7.72 

-22  36  26.2 

22.8 

10.9» 

-17.17 

-  8  32.16 

16  16.79 

1  10.74 

17    2  41.29 

7 

16  58  31.84 

30.36 

22  42   4.1 

2.0 

10.949 

16.06 

8   6.16 

16  16.91 

1  10.81 

17    6  37.84 

8 

17   2  64.87 

53.47 

22  48  16.3 

14.4 

10.069 

14.94 

7  39.67 

16  17.03 

1  10.87 

17  10  34.40 

9 

17   7  18.36 

17.04 

22  54    1.6 

0.0 

10.987 

13.89 

7  12.74 

16  17.14 

1  10.93 

17  14  30.96 

10 

17  1 1  42.28 

41.04 

22  59  19.8 

18.4 

11.004 

19.69 

6  45.37 

16  17.26 

1  10.99 

17  I8  27.6S 

n 

17  16   6.60 

5.44 

-23   4  10.7 

9.6 

11.080 

-11.55 

-  6  17.60 

16  17.35 

111.04 

17  22  24.08 

12 

17  20  31.30 

30.22 

23    8  34.2 

33.2 

11.030 

10.41 

6  49.45 

16  17.46 

111.09 

17  26  20.63 

13 

17  24  56.34 

55.35 

23  12  30.1 

29.3 

11.050 

996 

6  20.95 

16  17.64 

1  11.13 

17  30  17.19 

14 

17  29  21.70 

20.80 

23  15  58.3 

57.6 

11.069 

8.11 

4  62.14 

16  17.63 

1  11.17 

17  34  13.75 

15 

17  33  47.34 

46.53 

23  18  58.7 

68.2 

11.073 

6.95 

4  23.06 

16  17.71 

111.20 

17  38  10.31 

16 

17  38  13.23 

12.61 

-23  21  31.1 

30.7 

11.083 

-6.77 

-  3  63.72 

16  17.78 

1  11.22 

17  42   6.87 

17 

17  42  39.35 

38.72 

23  23  35.6 

36.3 

11.091 

4.60 

3  24.15 

16  17.86 

1  11.24 

17  46    3.43 

18 

17  47    5.65 

5.11 

23  25  12.0 

11.8 

11.098 

3.43 

2  54.39 

16  17.92 

1  11.26 

17  49  69.98 

19 

17  5132.08 

31.64 

23  26  20.1 

20.0 

11.103 

9.95 

2  24.50 

16  17.98 

111.28 

17  63  56.54 

20 

17  55  68.63 

58.28 

23  26  59.9 

69.8 

11.107 

-  1.07 

1  54.51 

16  18.04 

1  11.29 

17  67  63.10 

21 

18   0  25.25 

24.99 

-23  27  11.5 

11.4 

11.109 

•1-  0.11 

-  1  24.44 

16  18.10 

1  11.30 

18    1  49.66 

22 

18   4  51.90 

51.74 

23  26  54.8 

54.8 

11.110 

1.99 

0  54.33 

16  18.16 

111.30 

18    6  46.21 

23 

18   9  18.54 

18.47 

23  26   9.8 

9.8 

11.109 

9.47 

-  0  24.24 

16  18.20 

1  11.30 

18    9  42.77 

24 

1813  45.13 

45.15 

23  24  56.6 

56.6 

11.106 

3.65 

+  0    5.80 

16  18.24 

1  11.29 

18  13  39.33 

25 

1818  11.63 

11.74 

23  23  14.9 

14.9 

11.109 

4.83 

0  35.75 

16  18.28 

1  11.28 

18  17  35.89 

26 

18  22  38.01 

38.21 

-23  21    6.0 

4.9 

11.096 

+  6.00 

+  1    5.58 

16  18.32 

1  11.26 

18  21  32.45 

27 

18  27   4.23 

4.52 

23  18  27.0 

26.8 

11.068 

7.17 

1  35.25 

16  18.35 

1  11.24 

18  25  29.01 

28 

18  31  30.24 

30.62 

23  15  20.9 

20.6 

11.060 

8.34 

2   4.73 

16  18.37 

111.21 

18  29  25.56 

29 

18  35  56.03 

56.60 

23  1146.8 

46.4 

11.069 

9.50 

2  33.96 

16  18.39 

1  11.18 

18  33  22.12 

30 

18  40  21.65 

22.11 

23    7  44.8 

44.3 

11.067 

10.66 

3   2.93 

16  18.41 

1  11.16 

18  37  18.68 

31 

18  44  46.77 

47.42 

-23    3  16.0 

14.4 

11.044 

+11.89 

+  3  31.61 

16  18.42 

1  11.11 

18  41  16.24 

32 

18  49  11.67 

12.40 

-22  68  17.6 

16.8 

11.030 

+19.98 

+  3  59.95 

16  18.43 

1  11.07 

1845  11.79 

Nora«— Tor  mean  time  interral  of  aemidlameter  paaaing  raeridinn,  aabtraot  0*.19  fhMn  the  aidereal  interval. 
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Diftfor 
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m 

h  m    • 
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O      t       II 

M 

• 

1    II 

1        H 

Jma.   9 

0  66.98 

B.974 

194631.63 

164.77 

-91  31  19.5 

+90O.O 

74.03 

16  97.8 

60ia8 

3 

1  56.41 

t.4t7 

906045.79 

156.64 

-199693.0 

414.8 

71.95 

16  15.6 

69  33.9 

L 

s. 

4 

9  59.48 

9.91ft 

916055.80 

144.91 

-16  730.9 

609.0 

69.35 

16   0.6 

68  39.1 

L 

s. 

6 

3  44.93 

9.979 

994645.63 

134.47 

-115891.9 

606.6 

66.78 

15  44.7 

57  40.5 

L 

s. 

6 

4  39.18 

1.99B 

933847.36 

196.06 

-79037.0 

714.7 

64.66 

15  99.3 

56  43.8 

I. 

s. 

7 

5  17.98 

1.894 

09757.96 

190.91 

-93136.0 

+795.1 

63.19 

15  15.4 

66  59.9 

L 

s. 

8 

6    0.67 

1.781 

1  15  18.69 

117.00 

+  91634.8 

706.8 

69.96 

15   3.9 

65  10.5 

I. 

s. 

9 

6  43.08 

1.788 

9   169.59 

116.93 

66041.6 

686.3 

69.05 

14  65.9 

54  38.5 

I. 

s. 

10 

7  95.79 

1.791 

94834.71 

117.61 

11   469.6 

609.7 

69.39 

14  49.3 

54  17.0 

L 

s. 

11 

8    9.98 

1.80 

33611.89 

190.79 

14  60   5.9 

519.1 

63.19 

14  46.3 

54   6.1 

L 

s. 

13 

8  64.33 

1.914 

4  9518.89 

194.96 

+17  6716.9 

+413.0 

64.94 

14  45.9 

64   4.7 

L 

s. 

13 

9  41.18 

1.900 

6  16  13.94 

199.50 

901791.6 

983.8 

65.38 

14  47.9 

64  11.9 

I. 

s. 

U 

10  99.78 

9.068 

6  864.196 

133.50 

914131.3 

+133.7 

66.41 

14  61.7 

64  96.0 

I. 

s. 

15 

11  19.70 

9.098 

7  964.65 

136.14 

•99  997.0 

-30.9 

66.96 

14  67.1 

54  45.7 

L        H 
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16 

19  10.96 

9.108 

76739.89 

136.79 

9116  9.3 

-900.9 

67.09 

16   3.6 

55   9.9 

U.M 

.8. 

17 

13    0.67 

9.067 

8  69  9.06 

135.44 

+199936.7 

-364.1 

66.78 

16  10.7 

65  35.7 

n. 

S. 

18 

13  60.31 

9.047 

94645.99 

133.03 

1697  8.4 

-500.6 

66.90 

16  18.6 

56   4.1 

n. 

S. 

19 

14  38.99 

%00ft 

103896.77 

130.48 

193896.6 

-699.9 

66.60 

15  96.7 

56  34.0 

n. 

S. 

90 

16  96.66 

i.9n 

113016.11 

198.76 

8  759.9 

-718.9 

66.99 

15  35.1 

67   5.9 

n. 

S. 

91 

16  14.01 

1.975 

199140.69 

196.69 

+  3   897.5 

-778.1 

66.96 

16  43.7 

57  37.9 

IL 

S. 

99 

17    1.76 

9.010 

131399.80 

130.81 

-  9   649.7 

-791.8 

65.86 

16  69.6 

58   9.7 

IL 

S. 

93 

17  60.83 

9.088 

14   6  38.75 

135.35 

-7  19   4.4 

-766.9 

67.06 

16    1.5 

68  49.9 

u. 

8. 

94 
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9.199 

16  9  4.76 
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-697.9 

68.77 
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69  19.9 
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8. 

95 
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9.336 
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150.41 
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70.78 
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69  39.6 
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S. 

95 
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9.460 

17  999.68 

156.41 

-194651.7 

-695.0 

79.66 

16  99.4 

69  68.8 

IL 

8. 

97 

91  34.74 

9.556 

18  666.59 

163.78 

-91  40  14.9 
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73.85 
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60   7.4 

n. 

8. 

98 

99  36.43 

9.567 
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164.37 
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73.93 
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60   9.6 

n.M 

.8. 

99 

93  37.30 

9.491 

9017  43.67 
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306.7 

79.80 
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60  43.5 

31 

0  36.61 

9.353 

9190  9.16 

151.30 

-17  6816.7 
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70.79 
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69  10.9 

Ftb.   1 

1  30.04 

9.109 

991839.49 

141.66 

-14   999.9 

634.6 

68.43 

15  67.6 

6898U) 

I. 

S. 

9 

9  90.79 

9.043 

931399.48 

130.70 

-938  3,1 

+713.1 

66.90 

16  44.9 

57  38.8 

L 

8. 

3 

3    8.31 

1.994 

0   6  5.19 

195.63 

-  4  4590.5 

743.1 

64.41 

15  30.4 

56  48.1 

I. 

8. 

4 

3  63.46 

1.845 

064  18.18 

190.67 

+  01137.9 

736.0 

63.91 

16  17.4 

56   0.3 

L 

S. 

5 

4  37.90 

1.806 

149  6.10 

118.51 

4  5936.9 

600.6 

69.63 

15   6.9 

5518.9 

I. 

8. 

6 

5  90.46 

1.803 

99994.66 

118.38 

99811.6 

639.7 

69.63 

14  57.3 

64  46.9 

L 

8. 

7 

6    4.03 

1.833 

317   3.41 

190.16 

+139834.9 

+558.8 

63.13 

14  51.9 

64  93.9 

L 

8. 

8 

6  48.64 

1.886 

4   643.79 

193.41 

165934.7 
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63.99 

14  4a9 

54  19.8 

L 

8. 

9 

7  34.76 

1.966 

4  6564.99 

197.53 

19  3167.7 

335.7 

66.05 

14  48.1 

64  19.7 

L 

8. 

10 

8  99.64 

9.096 

547  46.39 

131.75 

91  1897.8 

193.4 

66.09 

14  60.9 

64  99.9 

L       N 

.8. 

11 
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641  11.50 

130.15 

99  4  97.6 

+  34.1 

66.88 

14  56.1 

54  49.1 

L     N 

19 

10    9.30 

9.114 

73641.66 

137.00 

+91  44  14.6 

-136.0 

67.30 

15   3.3 

65   8.6 

L     N 

. 

13 

10  63.13 

9.116 

830  35.88 

137.16 

901699.6 

-300.7 

67.97 

15  11.9 

55  40.1 

L     N 

, 

14 

11  43.68 

9.003 

99514.06 

130.81 

17  4099.7 

-406.1 

66.88 

15  91.9 

56  14.3 

L     N.     II 

16 

19  33.61 

9.066 

1019  8.66 

183.69 

14   549.6 

-603.0 

66.34 

15  30.6 

56  48.8 

ILii 

.8. 

16 

13  99.51 

9.606 

111919.83 

181.78 

+  94919.1 

-706J 

65.87 

15  39.5 

57  91.5 

n. 
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AT  TRANSIT  OF  MOOITS  CENTBB  OVEB  THK  MERIDIAN  OP  WA0HINQTON. 

Date. 

Mean  Time 

of 

Tnmiit. 

Dliffor 
iHoar 

of 
Long. 

Ridit 

of 
Centre. 

DUCfor 
IHoor 

of 
Long. 

Geoeentrio 

Declination 

of 

Centre. 

DiiCfor 
IHoor 

of 
Long. 

Sid.  Time 
ofSemid. 
Pa«dng 
Meridian. 

Semi- 
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Bqoatoria] 
Hoiisontal 
Parallax. 

^^ 

h    m 

m 

h  m     ■ 

■ 

O        /        $t 

II 

8 

t     II 

1      m 

Feb.  16 

13  22.51 

9.096 

11  1212.83 

131.76 

+  9  4219.1 

-706.5 

65.87 

15  39.5 

57  21.5 

IL     S. 

17 

14  10.9! 

9.019 

12   4  41.84 

130.67 

•1-  4  43  59.1 

-776.5 

65.69 

15  47.6 

57  51.0 

n.    8. 

18 

14  59.29 

9.095 

12  57   8.90 

131.68 

-  0  3332.2 

-603.7 

65.96 

15  54.5 

58  16.4 

n.    s. 

19 

15  4a39 

9.079 

13  5019.40 

134.59 

-  553   7.9 

-768.6 

66.75 

16   0.2 

58  37.5 

n.    s. 

20 

16  39.02 

9.153 

14  45  2.39 

130.36 

-10  5633.5 

-799.5 

68.05 

16   4.8 

58  54.3 

n.    s. 

21 

17  31.91 

9.956 

1542    1.07 

145.70 

-1524  34.6 

-600.3 

69.67 

16   8.2 

59   7.0 

n.    s. 

22 

18  27.45 

9.309 

16  4138.76 

159.36 

-1857  32.4 

-447.6 

71.30 

16  10.5 

59  15.2 

n.    s. 

23 

19  25.42 

9.456 

17  43  43.21 

157.60 

-21  17  8.0 

-944.1 

72.54 

1*611.4 

5918.4 

ILm.S. 

24 

20  24.89 

9.486 

1847  17.85 

150.61 

-22  9  36.9 

-  15.6 

72.96 

16  10.6 

5915.7 

n.N. 

25 

21  24.34 

9.453 

19  50  51.24 

157.46 

-212940.4 

+913.6 

72.38 

16   8.7 

59   5.9 

n.N. 

26 

22  22.17 

9.357 

20  5246.82 

151.67 

-192226.1 

+416.9 

70.92 

16   3.1 

58  47.9 

ILN. 

27 

23  17.22 

9Jn6 

21  51  55.57 

143.60 

-16  210.1 

676.0 

68.97 

15  56.1 

58  22.2 

Mar.   1 

0    9.07 

9.095 

2247  51.61 

135.66 

-114823.3 

664.0 

66.93 

15  47.0 

57  49.0 

2 

0  57.92 

1.061 

23  40  47.13 

190.00 

-  7    1  40.7 

•741.7 

65.17 

15  36.7 

57  11.0 

L     N.S. 

3 

1  44.37 

1.896 

03118.31 

193.83 

-  2   054.3 

756.6 

63.88 

15  25.6 

56  30.5 

L          S. 

4 

2  29.20 

1.846 

1  20  12.14 

190.60 

•1-  25758.2 

+783.4 

63.12 

15  14.9 

55  51.0 

L          S. 

6 

3  13.23 

1.8» 

2  817.64 

110.66 

74153.3 

661.6 

62.92 

15   5.1 

5515.1 

L          S. 

6 

3  57.22 

1.84B 

25620.67 

190.65 

12  0  6.3 

606.6 

63.20 

14  57.2 

54  46.0 

L          S. 

7 

4  41.82 

1.670 

345   0.68 

193.00 

15  4325.5 

807.7 

63.86 

14  51.6 

54  25.5 

L          S. 

8 

5  27.68 

1.9a 

4  34  47.41 

196.19 

1843  32.3 

360.5 

64.75 

14  48.8 

54  15.2 

L          S. 

9 

0  14.63 

1.009 

52557.50 

190.79 

4-205239.9 

+963.0 

65.71 

14  49.0 

54  16.0 

I.          S. 

10 

7    3.13 

9.047 

618  32.10 

133.03 

22   3  42.7 

+  90.9 

66.55 

14  52.2 

54  27.8 

I.     N. 

U 

7  52.77 

9.066 

7 12  15.34 

135.37 

2210  52.3 

-65.6 

67.10 

14  58.4 

54  50.4 

I.     N. 

12 

8  43.09 

9.103 

8  6  39.26 

136.30 

21  10  36.7 

-936.0 

67.30 

15   7.0 

55  22.2 

I.     N. 

13 

9  33.55 

9.006 

9   111.66 

136.11 

19   240.4 

-409.6 

67.13 

15  17.6 

56    1.2 

L     N. 

14 

10  23.72 

9.061 

95526.65 

135.03 

+155045.1 

-664.3 

66.83 

15  29.5 

56  44.5 

I.     N. 

15 

11  13.42 

9.0tt 

104913.09 

133.66 

114242.3 

-661.0 

66.48 

15  41.5 

57  28.6 

I.     N. 

16 

12    2.76 

9.068 

114238.36 

133.40 

6  5020.3 

-774,1 

66.34 

16  52.7 

58   9.9 

n.N. 

17 

12  52.16 

9.067 

1236  6.93 

134.94 

+  12859.7 

-694.9 

66.56 

16   2.2 

58  44.9 

ILN.S. 

18 

13  42.22 

9.110 

133015.78 

136.79 

-  4   3  3.1 

-696.7 

67.25 

16  9.5 

59  11.5 

IL      S. 

19 

14  33.66 

9.1flB 

14  2546.94 

141.06 

-92516.1 

-775.0 

68.39 

16  13.9 

59  27.8 

IL      S. 

20 

15  27.08 

9.973 

152317.48 

146.69 

-14  1551.5 

-606.6 

69.86 

16  15«6 

59  34.1 

n.     S. 

21 

16  22.80 

9.369 

1623  6.39 

159.36 

-181312.7 

-500.9 

71.32 

16  14.9 

59  31.3 

IL      S. 

22 

17  20.61 

9.449 

1725  0.26 

166.76 

-20  58   8.5 

-306.6 

72.42 

16  12.1 

59  21.1 

n.    s. 

23 

18  19.63 

9.467 

1828  8.65 

166.96 

-2216  56.8 

-  89.8 

72.79 

16   7.8 

59   5.4 

ILN.S. 

24 

19  18.52 

9.430 

1931    7.82 

166.04 

-22   4  10.4 

+144.6 

72.23 

16   2.5 

58  45.7 

ILN. 

25 

20  15.82 

9.336 

203232.03 

150.54 

-202356.8 

350.8 

70.85 

15  56.2 

58  22.6 

n.N. 

26 

21  10.51 

9.917 

21  31  19.06 

143.99 

-172825.3 

519.3 

68.98 

15  49.2 

57  57.0 

ILN. 

27 

22    2.19 

9.009 

2227   4.73 

135.67 

-13  34  31.7 

649.9 

67.01 

15  41.6 

57  29.1 

n.N. 

28 

22  51.02 

1.063 

231959.40 

199.19 

-  9  042.4 

719.4 

65.27 

15  3.3.5 

56  59.2 

ILN. 

29 

23  37.55 

1.901 

010  35.92 

194.94 

-4   4  43.0 

+764.0 

63.95 

15  24.9 

56  27.8 

31 

0  22.53 

1.6S9 

059  37.78 

191.96 

•1-  0  57  23.5 

760.6 

63.15 

15  16.2 

55  55.9 

32 

1    6.68 

1.833 

147  50.64 

190.13 

55128.5 

714.6 

62.88 

15   7.9 

55  25.4 

L     H.S. 

33 

1  50.73 

1.649 

23557.36 

190.60 

102512.1 

649.5 

63.07 

15   0.4 

54  57.6 

L          S. 

34 

2  35.28 

1.674 

324  34.40 

199.50 

+14  27  44.1 

+560.0 

63.65 

14  54.1 

54  34.8 

I.          S. 
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AT  TSAM8IT  OF  MOON'S  CBNTEB  OYER  THE  MERIDIAK  OF  WASmMOTOK. 


D«to. 

IffaMTtaM 

of 

TriMit. 

DULtot 
iHonr 

of 
LoniC. 

h    m 

m 

Apr.    1 

1    6.68 

1.833 

« 

1  50.73 

1.849 

3 

9  35.98 

1.874 

4 

3  90.79 

1.S80 

5 

4    7.50 

1.979 

6 

4  55.49 

9.080 

7 

5  44.34 

9.064 

8 

6  33.86 

9.000 

9 

7  93.54 

9.007 

10 

8  13.09 

9.065 

11 

9    9.18 

9.043 

19 

9  51.17 

9.049 

13 

10  40.40 

9.066 

M 

11  30.49 

9.116 

16 

19  99.19 

9.188 

16 

13  16.18 

9.806 

17 

14  19.86 

9.418 

18 

15  11.96 

9.604 

19 

16  19.61 

9.684 

90 

17  13.14 

9.484 

91 

18  11.84 

9.888 

99 

19    7.51 

9.948 

93 

19  59.70 

9.104 

94 

90  48.64 

1.880 

95 

91  34.98 

1.888 

90 

99  19.56 

1.883 

97 

93    3.99 

1.811 

98 

93  46.73 

1J90 

30 

0  30.77 

1.818 

May    1 

1  16.81 

1.800 

9 

9    9.19 

1.067 

8 

9  49.69 

9.006 

4 

3  38.94 

9.087 

5 

4  97.39 

9.048 

6 

5  16.41 

9.088 

7 

6    5.11 

9.018 

8 

6  53.96 

1.808 

9 

7  41.09 

1.887 

10 

8  98.83 

9.008 

11 

9  17.39 

9.061 

19 

10    7.57 

9.188 

19 

11    0.99 

9.081 

14 

11  56.96 

9.406 

15 

19  56.69 

9.649 

10 

13  67.86 

9.886 

Aoowiaton 

of 

Contm 

DiClbr 
IHour 

of 
Loof. 

h  m    ■ 
147  50.64 

■ 
180.18 

93557.36 

180.08 

394  34.40 

ltt.58 

414   8.85 

196.38 

5  4  56.67 

198.61 

55655.69 

181.98 

64955.34 

133.44 

74331.99 

194.37 

83716.50 

194  J96 

93050.30 

133.60 

1094   4.68 

138.76 

1117  8.46 

138.79 

191096.64 

194.06 

13   4  37.05 

197.14 

14   094.19 

148.08 

14  5898.89 

148.48 

155914.61 

166.94 

17  998.95 

160.64 

18  713.38 

189.40 

191151.94 

160.90 

90  14  39.68 

153.68 

9114  95.49 

145.06 

991041.91 

138.40 

93   343.09 

198.87 

9354   7.94 

193.48 

04946.38 

180.11 

13099.48 

118.88 

918  4.98 

119.87 

3  610.40 

191.30 

35517.00 

184.30 

4  4539.64 

197.57 

537  17.99 

130.60 

69955.56 

138.44 

793  4.80 

133.11 

8 16  14.76 

198.56 

9  9   1.81 

191.90 

10    1  15.01 

198.94 

1053  4.87 

198.40 

1144  57.84 

130.31 

1987  36.08 

198.94 

13  8151.85 

198.47 

14  98  39.98 

146.88 

159844.93 

154J0 

168916.41 

189.81 

17  3833.39 

187.88 

Ooooontrio 


of 
Centre. 


•K  55198.5 
109519.1 
14  9744.1 
174998.1 
909155.3 

4915750.7 
993135.9 
915937.3 
9091  9.4 
173759.5 

•1-135616.1 

99136.4 

•I-  4   848.7 

-  I  97  16.3 

-  7  637.6 

-199640.6 
-165849.4 
-909144.6 
-9916  0.1 
-993391.6 

-91  1799.3 
-1841  3.8 
-16  999.3 
-10  40  0.3 
-551  14.5 

-05190.9 

4-4   6  19.9 

84919.9 

13  617.9 

164655.3 

+194199.4 
91  41  16.9 
994019.8 
9934  18.6 
919937.3 

4-19  7   5.5 

165910.3 

1 1  44  30.9 

65958.9 

4-  19991.4 

-4  1044.4 
-94648.0 
-14  5394.7 
-19  158.6 
-914619.1 


Biftfor 
IHofor 

of 
Lone. 


+714.6 
048.5 
560.8 
446.9 
818.8 

+164.9 
+  3.1 
-183.6 


-738.8 
-818.6 
-809.4 


-791.1 


-185.8 
+  78.8 

+997.9 
470.8 
088.0 
806.7 
741.7 

+788.1 
798.5 
878.7 
601.9 
497.8 

+371.1 
9K.6 
+  87  J 
-97.3 
-888.9 

-415.3 
-568.4 

-878.3 
-774.8 
-837.0 

-864.8 
-814.8 
-786.8 
-685.8 
-808.4 


SftlTlBM 

ofSemid. 
PMainK 
MeridiML 


69.88 
63.07 
63.65 
64.47 
66.37 

66.17 
66.74 
66.98 
66.99 
66.68 

66.49 
66.86 
66.64 
67.40 
68.65 

70.97 
71.96 
78.99 
73.81 
73.96 

71.74 
69.64 
67.49 
66.44 
63.99 

69.96 
69.57 
69.70 
63.95 
64.07 

65.00 
66.83 
66.41 
66.64 
66.64 

66.93 
65.87 
65.69 
65.88 
66.59 

67.87 
69.70 
71.81 
73.79 
76.01 


Oeoeeatrlo 
Soiiil 


15    7.9 

15  0.4 
14  54.1 
14  49.7 
14  47.6 

14  48.9 
14  51.7 

14  58.1 

16  7.3 

15  19.1 

15  39.7 

15  47.9 

16  1.9 
16  13.6 
16  93.0 

16  98.6 
16  99.7 
16  96.7 
16  90.4 
1611.7 

16  1.7 
16  51.3 
16  41.0 
15  31.3 

15  99.9 

1613.9 

16  6.3 
14  59.6 
14  54.0 
14  49.5 

14  46.6 
14  46.6 
14  46.6 
14  50.9 

14  56.5 

15  5.6 
15  17.3 
15  31.4 

15  46.9 

16  9.8 

16  17.8 
16  30.0 
1638.1 
16  41.1 
16  38.6 


■qoAlortal 
HorlMoUl 
PcnUlAX. 


55  95.4 
54  57.6 
54  34.8 
54  18.4 
54  10.7 

54  19.8 
54  95.5 

54  49.9 
5593.3 

56  6.5 

56  56.5 

57  49.6 
5841.1 

59  96.7 

60  1.9 

60  91.4 
60  96.7 
60  14.8 
59  61.6 
5019.7 

58  43.0 
68  4.7 
57  96.9 
56  61.1 
56  17.8 

55  47.8 

55  19.6 
54  56.0 
54  34.9 
54  17.6 

54  6.8 
54   3.0 

54  6.9 
54  90.9 
54  43.4 

56  16.9 
56   0.0 

56  51.6 

57  48.6 

58  47.1 

59  49.0 

60  96.9 

60  56.7 

61  7.6 
60  57.9 


Bright 


S. 

s. 
s. 
s. 
s. 

N.S. 
N. 


I.  N, 
I.  N. 
L     N. 

I.  N. 
I.  N. 
L  N. 
I.  N. 
ILN. 

n.N. 

ILN. 
ILN. 

n.N. 

U.N. 
ILN. 

n.N. 

ILN. 
ILN. 
ILN. 

U.N. 
ILN. 


L     N. 


N. 
N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 


L     N. 

I.     N. 

L     N. 
ILN.  8, 
U.N.S. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OYER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

ICeanTime 

of 

Transit. 

Difr.for 
IHonr 

of 
Long. 

Wght 

Asocnaion 

of 

Centre. 

DUCfor 
IHonr 

of 
Long. 

Declination 

of 

Centre. 

Difllfor 
IHonr 

of 
Long. 

Sid.  Time 
<tfSemid. 
^aaaing 
MeridlMi. 

Semi- 
diameter. 

Equatorial 
Horixontal 
ParaUax. 

Bright 

h    m 

m 

h  m    a 

a 

O       t       II 

// 

a 

0         II 

1     t* 

May  16 

13  57.86 

9.085 

17  3833.32 

107.80 

-21  46  19.1 

-988.4 

75.01 

16  38.5 

60  57.9 

II.N.S. 

17 

15    1.04 

9.090 

1845  50.56 

107.68 

-22  4913.3 

-95.4 

75.01 

16  31.1 

60  30.7 

II.  N. 

18 

16    2.95 

9.583 

19  5152.00 

101.71 

-22  810.9 

+994.8 

73.69 

16  19.9 

59  49.9 

11.  N. 

19 

17    1.69 

9.305 

20  54  43.02 

159.19 

-19  55  0.4 

439.1 

71.44 

16   6.7 

59    1.4 

II.  N. 

20 

17  56.34 

9.190 

2153  27.53 

141.00 

-16  29  58.6 

583.7 

68.85 

15  52.8 

58  10.3 

U.N. 

21 

18  46.95 

9.033 

2248  8.55 

139.19 

-1215  7.1 

+089.9 

66.43 

15  39.3 

57  20.6 

II.  N. 

S3 

19  34.19 

1.911 

233927.28 

194.84 

-  7  30   8.0 

735.9 

64.48 

15  26.9 

56  35.0 

ILN. 

23 

20  19.02 

1.839 

02821.44 

190.10 

-2  3117.5 

758.7 

63.16 

15  15.9 

55  54.8 

II.  N. 

24 

21    2.47 

1.7M 

11551.66 

117.81 

+  228   2.2 

739.1 

62.48 

15   6.7 

55  20.9 

n.N. 

25 

21  45.45 

1.793 

2  254.34 

117.74 

7  16  18.8 

097.9 

62.40 

14  59.1 

54  53.0 

n.N. 

26 

22  28.78 

1.889 

25017.96 

110.48 

+114254.3 

+030.8 

62.82 

14  53.1 

54  31.0 

U.N. 

27 

23  13.09 

1.878 

3  3840.01 

199.51 

15  37  31.2 

538.3 

63.61 

14  48.6 

54  14.6 

n.N. 

28 

23  58.75 

1.983 

4  2823.61 

190.15 

18  50   7.3 

491.0 

64.56 

14  45.6 

54    3.3 

30 

0  45.84 

1.990 

51933.89 

199.59 

211122.5 

969.1 

65.48 

14  44.0 

53  57.6 

31 

1  34.15 

9.031 

61156.56 

139.00 

22  33  32.1 

+190.5 

66.16 

14  44.1 

53  58.0 

I.     N.S. 

June  1 

2  23.14 

9.047 

7   5  0.71 

133.00 

•»'22  5128.2 

-37.9 

66.46 

14  46.0 

54    4.8 

I.      N. 

2 

3  12.18 

9.030 

758   7.64 

139.33 

22   327.0 

-901.0 

66.35 

14  49.8 

54  19.0 

I.      N. 

3 

4    0.69 

9.004 

8  5042.92 

130.47 

20  1115.7 

-357.9 

65.94 

14  55.9 

54  41.3 

I.      N. 

4 

4  48.35 

1.007 

94227.14 

198.91 

17  19  37.9 

-498.1 

65.42 

15   4.4 

55  12.3 

I.     N. 

5 

5  35.19 

1.938 

10  3321.60 

190.47 

13  35  20.4 

-019.9 

64.97 

15  15.2 

55  52.2 

I.      N. 

6 

6  21.57 

1.939 

1123  48.54 

190.09 

4-9   639.4 

-719.5 

64.87 

15  28.3 

66  40.3 

I.      N. 

7 

7    8.16 

1.958 

12  14  28.30 

197.04 

+  43  17.7 

-799.5 

65.27 

15  43.2 

57  35.0 

I.      N. 

.8 

7  55.87 

9.090 

13   615.17 

131.71 

-  122  51.5 

-831.9 

66.30 

15  59.1 

58  33.4 

I.      N. 

9 

8  45.74 

9.138 

14   012.17 

138.48 

-  6  5624.9 

-697.3 

67.99 

16  14.8 

59  31.2 

I.      N. 

10 

9  38.82 

9.999 

14  57  22.17 

147.09 

-1217   3.7 

-705.1 

70.23 

16  28.8 

60  22.6 

I.     N. 

11 

10  35.88 

9.403 

15  5831.34 

158.19 

-1659  5.0 

-039.6 

72.72 

16  39.3 

61    1.2 

I.      N. 

12 

11  36.05 

9.017 

17  3  42.43 

107.35 

-20  3324.9 

-497.6 

74.87 

16  45.0 

6121.8 

I.     N. 

13 

12  40.93 

9.090 

181148.08 

179.13 

-2233  44.8 

-107.5 

76.00 

16  44.7 

6120.9 

ILN. 

14 

13  45.53 

9.005 

192031.22 

170.30 

-224520.9 

+108.3 

75.60 

16  38.6 

60  58.4 

II.  N. 

15 

14  48.11 

9.534 

20  27  12.84 

109.34 

-2110  55.4 

368.1 

73.80 

1627.7 

60  18.3 

ILN. 

16 

15  46.75 

9.349 

21  29  57.76 

151.13 

-18   829.0 

+545.0 

71.16 

16  13.5 

59  26.4 

ILN. 

17 

16  40.80 

9.159 

22  28   5.95 

139.79 

-14   3   6.6 

870.9 

68.38 

15  57.6 

58  28.6 

ILN. 

18 

17  30.62 

9.000 

23  2159.91 

130.17 

-  9  19 17.4 

739.8 

65.94 

15  42.1 

57  30.8 

ILN. 

19 

18  17.14 

1.885 

01235.54 

193.97 

-  4  17  13.4 

704.1 

64.13 

15  27.5 

56  37.3 

U.N. 

20 

19    1.48 

1.817 

1    0  59.52 

119.19 

+  0  47  29.3 

754.4 

63.00 

15  14.7 

55  50.4 

ILN. 

21 

19  44.71 

1.799 

1  48  17.07 

117.08 

+  5  4238.8 

+717.1 

62.56 

15   4.2 

55  11.7 

ILN. 

22 

20  27.80 

1.805 

2  3526.30 

118.49 

1017  58.2 

055.5 

62.71 

14  56.0 

54  41.5 

n.N. 

23 

21  11.55 

1.848 

32315.07 

190.88 

14  2359.0 

670.7 

63.31 

14  50.0 

54  19.5 

ILN. 

24 

21  56.53 

1.905 

4  12  17.67 

194.45 

17  51  18.8 

409.9 

64.21 

14  46.1 

54    5.2 

n.N. 

25 

22  43.01 

1.909 

5  250.81 

198.98 

2030  4.3.0 

331.9 

65.17 

14  44.1 

53  57.9 

U.N. 

26 

23  30.93 

9.091 

554  50.14 

131.49 

+221343.2 

+100.9 

65.97 

14  43.8 

53  56.8 

28 

0  19.85 

9.050 

647  50.22 

133.93 

225348.7 

+  18.9 

66.42 

14  45.1 

54    1.7 

29 

1    9.11 

9.049 

741  10.64 

133.10 

2227  40.2 

-148.8 

66.42 

14  47.9 

54  12.1 

I.      N. 

30 

1  58.00 

9.090 

834   8.20 

181.40 

20  5554.5 

-306.4 

66.02 

14  52.4 

54  26.3 

L      N. 

31 

2  45.96 

1.075 

92610.42 

198.70 

+182254.1 

-403.4 

65.37 

14  68.4 

64  50.5 

L      N. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Dulau 

Man  Time 

of 
Tnndt. 

DUtfor 
iHoar 

of 
Long. 

Aoowiaton 

of 

Ceatm 

Difllfbr 
IHoor 

of 
Long. 

of 
Centre. 

DUttn 
iHoor 

of 
Long. 

8id.Tlme 
ofSemid. 
PftMing 

Ooooantrio 

Semi, 
diameter. 

Horixontftl 
PanllAx. 

saei 

h    m 

m 

h  m     ■ 

8 

O       t       II 

/» 

B 

/     II 

/    II 

Ju\j   1 

9  45.96 

l.fTS 

996  10.49 

198.70 

•1-189954.1 

-453.4 

65.37 

14  58.4 

54  50.5 

I.     N. 

9 

3  39.80 

1.990 

1017   5.05 

195.03 

14  5569.1 

-678.0 

64.71 

15   6.1 

5518.9 

I.     N. 

3 

4  18.70 

1.800 

11    7   9.89 

194.11 

10  4345.3 

-678.4 

64.97 

15  16.7 

55  54.0 

I.     N. 

4 

6    4.17 

1.006 

1156  35.96 

193.93 

5  56  39.0 

-753.0 

64.97 

15  97.0 

66  35.5 

I.     N. 

6 

6  50.09 

1.990 

194630.49 

196.08 

+  0  4510.7 

-708.4 

64.86 

15  39.9 

67  93.0 

1.     N. 

6 

6  37.95 

S.01S 

13  37  48.69 

130.01 

-4  37  34.9 

-808.0 

66.19 

15  64.0 

68  14.6 

I.     N. 

7 

7  96.97 

S.130 

14  31  36.31 

138.53 

-956   9.9 

-778.0 

68.06 

16    8.3 

59   7.3 

I.     N. 

8 

8  90.99 

9.306 

159856.74 

148.47 

-14  50   7.4 

-685J 

70.50 

16  91.8 

59  56.7 

I.     N. 

9 

9  17.69 

9.405 

16  30  31.01 

160.33 

-1855  4.9 

-698.9 

73.07 

16  39.9 

60  37.6 

I.     N. 

10 

10  19.99 

9.633 

1736   9.56 

168.90 

-914343.9 

-305.3 

75.13 

16  40.9 

61    4.9 

I.     N. 

11 

11  93.49 

9.606 

1844  98.90 

179.16 

-9953    1.4 

-36.7 

76.00 

16  49.3 

61  19.9 

I.     N. 

19 

19  97.80 

9.647 

19  5958.49 

160.10 

-291938.3 

+935.6 

75.31 

16  38.9 

60  59.4 

n.N. 

13 

13  99.78 

9.806 

90  59  4.01 

160.53 

-194953.6 

468.8 

73.30 

16  30.1 

60  97.1 

11.  N. 

14 

14  97.68 

9.318 

99    1    3.86 

140.98 

-16  619.0 

637.7 

70.69 

16  17.3 

69  40.1 

II.  N. 

15 

15  91.07 

9.137 

995839.98 

136.38 

-1198  58.9 

736.3 

67.96 

16   9.0 

58  44.1 

II.  N. 

16 

16  10.50 

1.900 

93  59   3.16 

190.56 

-  69310.0 

+789.0 

66.74 

15  45.9 

67  46.0 

II.  N. 

17 

16  56.94 

1.880 

0  4933.95 

193.48 

-  1    a  11.9 

781.5 

64.17 

16  30.5 

56  48.9 

n.N. 

18 

17  41.59 

1.833 

1  31  19.90 

190.17 

+  3  57  38.6 

747.7 

63.99 

15  16.7 

65  57.8 

II.  N. 

19 

18  95.97 

1.819 

919    1.49 

119.34 

8  4536.6 

688.0 

63.01 

16   5.1 

55  16.0 

II.N. 

90 

19    9.13 

1.841 

3  656.91 

190.00 

13   5  5.0 

605.7 

63.39 

14  56.1 

64  49.1 

II.  N. 

91 

19  53.89 

1.887 

3  5549.99 

1S9.38 

+16  47  18.3 

+501.8 

64.09 

14  49.9 

54  19.3 

U.N. 

99 

90  39.81 

1.947 

4  4545.68 

196.97 

19  43  45.0 

376.0 

64.98 

14  46.3 

64    6.9 

II.  N. 

93 

91  97.95 

9.005 

537  16.91 

130.48 

91  46  13.8 

939.4 

65.84 

14  45.0 

64    1.4 

II.N. 

94 

99  15.99 

9.040 

6  30  0.89 

133.00 

99  47  39.6 

+  79.7 

66.43 

14  45.0 

54    4.6 

II.R.S. 

95 

93    6.98 

9.061 

7  9397.40 

133.88 

99  4318.8 

-94.9 

66.61 

14  48.6 

64  14.4 

II.  R  .  S. 

96 

93  54.63 

9.046 

816  59.81 

139.05 

+91  31  59.6 

-960.4 

66.34 

14  59.8 

54  99.8 

98 

0  43.99 

9.006 

9  937.18 

130.57 

19  16  34.8 

-414.0 

65.73 

14  58.9 

54  49.7 

99 

1  30.86 

1. 957 

10    1  15.69 

197.60 

16   3  38.4 

-547.0 

64.99 

15    4.7 

65  13.8 

I.     N. 

30 

9  17.98 

1.914 

10  5145.01 

194.00 

19   995.7 

-654.5 

64.35 

15  12.3 

5541.6 

I.     N. 

31 

3    9.87 

1.800 

114194.99 

193.56 

7  9348.7 

-733.6 

64.03 

15  20.8 

56  19.9 

I.     N. 

Aug.    1 

3  48.94 

1.607 

19  3050.59 

194.00 

+  91939.0 

-789.9 

64.21 

15  30.3 

56  47.6 

I.     N. 

4  34.94 

1.944 

139055.08 

196.80 

-957  15.4 

-796.6 

65.00 

15  40.6 

57  95.6 

I.     N. 

6  91.89 

9.034 

14  1237.85 

139.10 

-  81933.1 

-779.9 

66.45 

15  51.6 

58   5.9 

I.     N. 

6  19.19 

9.166 

15   7   1.06 

140.10 

-13   9  93.4 

-703.0 

68.48 

16   2.8 

58  47.1 

I.     N. 

7    6.04 

9.396 

16   4  57.36 

140.76 

-17  97  39.0 

-578.7 

70.86 

16  13.5 

59  96.3 

I.     N. 

8    3.89 

9.486 

17  6  50.04 

150.41 

-90  44  19.1 

-304.8 

73.15 

16  29.7 

60    0.9 

I.     N.     , 

9    5.01 

9.601 

1819   8.50 

166.49 

-9936  30.6 

-158.8 

74.75 

16  99.4 

60  94.6 

I.     N.S. 

8 

10    8.03 

9.633 

19  19  16.96 

168.90 

-99  47  36.5 

+104.0 

75.11 

16  39.3 

60  35.3 

I.          S. 

9 

11  10.55 

9.563 

909554.30 

164.04 

-91  13  59.1 

358.1 

74.08 

16  30.7 

60  99.6 

I.        s. 

10 

19  10.46 

9.4BB 

9199  55.96 

155.55 

-18   7  17.8 

565.4 

72.05 

16  94.6 

60   7.9 

II.     s. 

11 

13    6.58 

9.955 

9930   8.93 

145.53 

-13  50  13.9 

+708.8 

69.61 

16  14.5 

50  99.9 

n.N. 

19 

13  68.79 

9.101 

939695.78 

136.93 

-  84911.9 

786.4 

67.39 

16    1.5 

68  49.9 

ILN. 

13 

14  47.68 

1.981 

0  1993.95 

199.03 

-32831.5 

808.7 

65.51 

15  46.9 

67  48.7 

II.  N. 

14 

15  34.19 

1.000 

1    9  58.89 

194.31 

+  1  51  55.7 

787.3 

64.33 

15  39.3 

66  64.8 

n.N. 

16 

16  19.39 

1.805 

1  59  10.69 

199.08 

+  6  56  55.2 

+739.7 

63.78 

16  18.6 

56   4.6 

UN. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERTDTAN  OF  WASHINGTON. 

Date. 

ICeuiTime 

of 

Tnnait. 

DifTfor 
IHonr 

of 
Long. 

Blgbt 

Asocniikm 

of. 

Centre. 

Difffor 
iHoop 

of 
Long. 

Geooentric 

Declinitlon 

of 

Centre. 

Difffor 
IHonr 

l4. 

Sid.  Time 
ofSemid. 
Paaaing 

diameter. 

Bqnatorial 

^riaontal 

Parallax. 

^^ 

h    m 

m 

h  m    a 

8 

Q       1       II 

II 

8 

1     II 

1          H 

Aug.  16 

17    4.00 

1.804 

247  55.58 

191.00 

+1134  43.1 

+069.9 

63.80 

15   6.9 

55  21.6 

n.N. 

17 

17  49.02 

1.801 

3  37  0.57 

193.07 

15  3546.6 

640.0 

64.27 

14  57.7 

54  47.8 

ILN. 

18 

18  34.95 

1.938 

4  27   0.24 

190.40 

185143.1 

496.8 

65.00 

14  51.3 

54  24.5 

11.  N. 

19 

19  22.09 

1.000 

51812.85 

190.00 

2114  51.9 

966.0 

65.79 

14  47.9 

54  11.8 

n.N. 

20 

20  10.42 

9.035 

610  37.52 

139.30 

223824.2 

+199.0 

66.44 

14  47.3 

54    9.5 

n.N. 

31 

20  59.62 

9.009 

7   354.15 

133.83 

-I-2257  8.0 

-37.0 

66.77 

14  49.2 

54  16.6 

II.     s. 

28 

21  49.12 

9.050 

7  57  28.67 

133.77 

22   831.3 

-905.0 

66.68 

14  53.3 

54  31.7 

u.    s. 

23 

22  38.29 

9.034 

850  43.41 

139.94 

2013  3:^.0 

-307.4 

66.23 

14  59.2 

54  53.3 

IL      S. 

24 

23  26.64 

1.904 

943  8.93 

199.70 

171658.3 

-619.4 

65.56 

15   6.3 

5519.5 

26 

0  13.97 

1.061 

1034  32.87 

197.95 

132653.8 

-433.0 

64.88 

15  14.2 

55  48.6 

27 

1    0.40 

1.091 

1125   3.03 

195.45 

+  854   2.1 

-795.4 

64.42 

1522.5 

5619.2 

I.     N. 

28 

1  46.38 

1.015 

1215  5.78 

195.07 

+  35056.6 

-784.9 

64.37 

15  30.9 

56  50.2 

I.     N. 

29 

2  32.58 

1.041 

13   522.07 

190.04 

-  12824.9 

-800.9 

64.84 

15  39.2 

57  20.4 

I.     N. 

30 

3  19.84 

9.006 

135642.52 

130.44 

-64844.4 

-788.3 

65.91 

15  47.3 

57  50.1 

I.     N. 

31 

4    9.09 

9.106 

14  50   1.52 

130.40 

-1153  8.4 

-795.8 

67.52 

15  55.0 

5818.2 

I.     N. 

Sept  1 

5    1.11 

9.936 

1546  8.04 

144S7 

-162250.7 

-014.1 

69.53 

16   2.2 

58  44.6 

I.     N. 

2 

5  56.41 

9.373 

164531.53 

159.03 

-195729.3 

-450.0 

71.61 

16   8.6 

59   8.3 

I.      N. 

3 

6  54.84 

9.480 

1748  3.37 

150.00 

-221647.0 

-«8.9 

73.28 

16  13.9 

59  27.7 

I.     N. 

4 

7  55.40 

9.545 

185243.61 

103.00 

-23   418.5 

+    4.0 

74.04 

16  17.5 

59  40.9 

I.          S. 

5 

8  56.36 

9.591 

195748.65 

101.50 

-221226.0 

960.0 

73.64 

16  18.8 

59  45.6 

I.          S. 

6 

9  55.88 

9.4K 

21    125.66 

156.09 

-194536.7 

+474.5 

72.22 

16  17.2 

59  39.9 

I.          S. 

7 

10  52.58 

9.904 

22  213.26 

147.80 

-155925.8 

040.8 

70.21 

16  12.4 

59  22.3 

L          S. 

8 

11  45.95 

9.150 

225941.07 

130.57 

-11  1610.3 

750.6 

68.12 

16   4.7 

58  53.9 

I.          S. 

9 

12  36.24 

9.040 

23  54   3.25 

139.57 

-  55941.5 

813.8 

66.33 

15  54.5 

5816.3 

n.N.s. 

10 

13  24.12 

1.067 

046  0.50 

197.50 

-0  3157.4 

817.8 

65.06 

15  42.5 

57  32.5 

ILN. 

11 

14  10.45 

1.010 

13623.97 

194.74 

+  4  4829.9 

+779.0 

64.37 

15  30.0 

56  46.4 

n.N. 

12 

14  56.06 

1.800 

226   4.68 

193.90 

9  46  40.6 

707.1 

64.23 

15  17.9 

56   2.0 

II.  N. 

13 

15  41.70 

1.011 

3  1547.32 

194.83 

14  10  33.4 

008.9 

64.53 

15   7.1 

55  22.4 

n.N. 

14 

16  27.95 

1.040 

4   6  6.23 

190.88 

17  5017.9 

487.0 

65.13 

14  58.4 

54  50.4 

II.  N. 

15 

17  15.13 

1.088 

4  5721.75 

190.44 

2037  41.9 

847.9 

65.84 

14  52.3 

54  28.0 

ILN. 

16 

18    3.33 

9.097 

54937.84 

131.80 

+222558.1 

+109.9 

66.47 

14  49.1 

54  16.3 

ILN. 

17 

18  52.32 

9.069 

64241.58 

133.31 

2310   0.5 

+  98.9 

66.84 

14  48.9 

54  15.7 

IL      S. 

18 

19  41.66 

9.060 

736   7.13 

133.58 

224656.3 

-149.3 

66.87 

14  51.7 

54  25.8 

IL      S. 

19 

20  30.86 

9.040 

82923.50 

139.58 

21  1640.4 

-307.8 

66.54 

14  57.1 

54  45.8 

n.    s. 

20 

21  19.46 

9.000 

922  4.41 

130.79 

18  4213.5 

-401.8 

66.00 

15    4.8 

55  13.8 

u.    s. 

21 

22    7.26 

1.075 

1013  56.70 

198.07 

+15  939.7 

-607.9 

65.39 

15  14.0 

55  47.8 

u.    s. 

22 

22  54.32 

1.040 

11    5   4.31 

197.19 

10  47  52.2 

-707.0 

64.93 

15  24.2 

56  25.1 

n.    s. 

23 

23  40.98 

1.044 

1155  48.25 

190.79 

54816.6 

-785.9 

64.82 

15  34.5 

57   2.9 

25 

0  27.83 

1.908 

1246  43.65 

198.14 

+  0  24  42.6 

-895.0 

65.19 

15  44.3 

57  38.9 

26 

1  15.62 

9.099 

1338  35.31 

131.50 

-  5   6  40.1 

-893.3 

66.10 

15  52.8 

58  10.1 

I.     N. 

27 

2    5.15 

9.111 

14. ')2 11.89 

130.85 

-10  2726.6 

-779.0 

67.53 

15  59.7 

58  35.7 

I.      N. 

28 

2  57.15 

9.996 

152817.16 

143.78 

-151713.9 

-007.0 

69.35 

16   4.9 

58  54.7 

I.      N. 

29 

3  52.06 

9.349 

16  2717.17 

161.18 

-19  14  38.0 

-510.4 

71.25 

16   8.4 

59   7.3 

L      N. 

30 

4  49.74 

9.451 

1729   4.19 

157.37 

-21  59  12.3 

-306.0 

72.80 

16  10.2 

59  14.0 

I.     N. 

31 

5  49.33 

9.509 

18  3245.60 

100.43 

-23  14  60.2 

-00.9 

73.55 

16  10.5 

5915.2 

L          S. 
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AT  TBAKSrr  OF  MOOITS  CENTRE  OYER  THE  MERIDIAN  OF  WASHINGTON. 

DO*. 

ICauiTiiM 

of 

Tnnait. 

DUtfor 
IHoor 

of 
Look. 

of 

DULIbr 

IHoar 

of 

LODf. 

DeolinaOon 

of 

Centre. 

DUtfor 
iHoar 

of 
Long. 

Sid.Time 
ofBemid. 
PaaeloK 
Heridian. 

Semi- 
diemetor. 

Horixontal 
PanllAx. 

Briffht 
Limbe. 

h    m 

m 

h  m    8 

8 

O       1       It 

,, 

a 

/     It 

1    II 

Oet.    1 

5  49.33 

9.5n 

1832  45.60 

100.43 

-9314  50.2 

-60.9 

73.55 

16  10.5 

59  15.2 

I. 

s.i 

9 

6  49.30 

9.4tt 

193650.46 

169.94 

-225338.3 

•I-174.0 

73.25 

16   9.4 

59  11.3 

I. 

s. 

3 

7  47.99 

9.309 

203938.10 

154.18 

-205818.3 

396.4 

71.99 

16   7.0 

59   2.3 

1. 

s. 

4 

8  44.15 

9.978 

213953.30 

146.87 

-17  41  14.8 

569.0 

70.14 

16   3.1 

58  48.0 

1. 

s. 

5 

9  37.96 

9.180 

9937   5.11 

139.19 

-1321    6.8 

7UJ 

68.15 

15  57.7 

58  28.1 

'• 

s. 

6 

10  97.49 

9.04B 

933193.49 

139.60 

-81859.5 

+700.8 

66.41 

15  50.7 

58   2.4 

I. 

s. 

7 

11  15.43 

IMl 

09394.55 

197.63 

-  955   5.0 

890.4 

65.13 

15  42.3 

57  31.7 

I. 

s. 

a 

19    1.88 

1.916 

11355.93 

195.13 

+  93199.4 

806.7 

64.42 

15  32.9 

56  57.3 

11. 

s. 

9 

19  47.65 

1.994 

9  346.99 

194.36 

74419.6 

769.6 

64.24 

15  22.9 

56  20.5 

II.N.S.II 

10 

13  33.46 

1318 

953  38.83 

195.94 

1229  9.4 

666.9 

64.52 

15  13.1 

55  44.7 

II.  N 

11 

14  19.86 

IJU 

344   6.63 

197.91 

•»'163349.1 

4-560.7 

65.10 

15   4.1 

55  11.5 

II.  N 

19 

15    7.15 

lJ9t 

4  3528.83 

199.66 

19  48  9.5 

416.8 

65.82 

14  56.7 

54  44.2 

ILN 

13 

15  66.41 

9.99B 

59748.91 

131.86 

29  4   6.1 

961.5 

66.47 

14  51.4 

54  24.7 

II.  N 

14 

16  44.37 

9.060 

69051.01 

138.19 

931553.8 

+  96.1 

66.87 

14  48.6 

54  14.6 

ILr 

!s. 

15 

17  33.63 

9.061 

71411.18 

138.96 

939097.1 

-73.5 

66.92 

14  48.8 

54  15.3 

U. 

s. 

16 

18  99.67 

9.098 

8  7  18.99 

139.15 

•»'99 1730.6 

-900.9 

66.63 

14  52.0 

54  97.0 

n. 

s. 

17 

19  11.08 

9.001 

85047.39 

130.91 

90  933.4 

-397.5 

66.09 

14  58.2 

54  49.7 

IL 

s. 

18 

19  58.66 

1.906 

95126.52 

190.11 

17   128.4 

-540.0 

65.49 

15   7.1 

55  99.4 

II. 

8. 

19 

90  45.50 

1.900 

1^4221.17 

196.60 

13  014.0 

-609.5 

65.03 

15  18.2 

56   3.0 

II. 

s. 

90 

91  31.97 

1.936 

113253.36 

196.34 

8  14  49.3 

-789.9 

64.89 

15  30.7 

56  49.1 

n. 

s. 

21 

29  18.67 

1.960 

192339.54 

197.63 

+  25636.0 

-806.9 

65.24 

15  43.7 

57  37.0 

n. 

s. 

82 

93    6.37 

9.091 

131526.42 

131.49 

-  240   5.8 

-860.7 

66.14 

15  56.1 

58  99.5 

IL 

8. 

93 

93  65.95 

9.117 

14   9   5.81 

137.91 

-81729.1 

-896.6 

67.62 

16   6.8 

59    1.8 

95 

0  48.90 

9.900 

15  525.99 

144.73 

-13  3334.0 

-744J 

69.54 

16  14.8 

59  31.9 

96 

1  43.64 

9.379 

16  4  57.90 

169.99 

-18   4  16.5 

-699.0 

71.60 

16  19.5 

59  48.4 

I.     N 

97 

9  49.18 

9.409 

17  7  36.26 

169.86 

-2124  56.2 

-305.6 

73.35 

16  20.8 

59  53.1 

L     N 

98 

3  49.87 

9.561 

181224.49 

163.40 

-23  1526.3 

-169J1 

74.25 

16  18.9 

59  46.9 

I.     N.S.II 

99 

4  44.09 

9.699 

191739.79 

169.06 

-23  2515.8 

+109.3 

74.00 

16  14.5 

59  30.1 

I. 

8. 

30 

5  43.69 

9.439 

202126.48 

156.98 

-215622.3 

330.8 

72.62 

16   8.4 

59   7.7 

L 

8. 

31 

6  40.45 

9.994 

21  22  18.34 

147.80 

-19    137.7 

696.9 

70.57 

16    1.3 

5841.3 

I. 

8. 

Hot.   1 

7  33.75 

9.160 

221941.26 

130.10 

-15  0   6.7 

+670.0 

68.35 

15  53.5 

58  19.8 

I. 

8. 

2 

8  93.79 

9.096 

2313  48.25 

131.79 

-101223.6 

760.5 

66.39 

15  45.5 

57  43.3 

L 

8. 

3 

9  11.26 

1.937 

0  521.16 

196.40 

-4  57  53.2 

804.0 

64.92 

15  37.3 

57  13.4 

I. 

8. 

4 

9  57.08 

1367 

0  55  14.03 

193.36 

+  096  0.1 

808.0 

64.05 

15  29.1 

56  43.1 

I. 

8. 

5 

10  49.13 

1.874 

144  21.66 

199.69 

5  4340.4 

774.3 

63.80 

15  20.9 

56  13.9 

1. 

8. 

6 

11  97.96 

1.891 

233  32.94 

193.63 

•K1040  55.5 

•l>706.4 

64.06 

15  12.9 

55  43.7 

I. 

8. 

7 

19  13.08 

1.930 

32326.18 

195.96 

15  4  49.6 

607.5 

64.69 

15   5.3 

55  15.8 

IL 

8. 

8 

19  59.98 

1.979 

4  14  24.67 

198.83 

1843  14.5 

481.0 

65.50 

14  58.4 

54  50.5 

n. 

S. 

9 

13  48.05 

9.094 

5   633.26 

131.68 

919626.3 

331.8 

66.28 

14  52.8 

54  99.7 

IL 

8. 

10 

14  37.03 

9.063 

5  5936.85 

133.41 

23  6  39.5 

+167.9 

66.80 

14  48.7 

54  14.7 

IL 

8. 

11 

15  96.41 

9.067 

653   4.21 

133.60 

+23  3928.3 

-    33 

66.93 

14  46.6 

54    7.3 

IL 

8. 

19 

16  15.65 

9.934 

74617.11 

139.93 

23  4   0.1 

-1793 

66.64 

14  47.1 

54   9.0 

IL 

8. 

13 

17    3M 

1.093 

838  42.55 

199.75 

212242.4 

-331.8 

66.04 

14  50.4 

54  90.9 

IL 

8. 

14 

17  51.16 

1.916 

930   2.50 

196.93 

1840  35.9 

-476.0 

65.32 

14  56.6 

54  43.7 

n. 

8. 

15 

18  97.37 

1.907 

102019.01 

194.00 

+15   4  21.7 

-009.0 

64.69 

15   5.7 

55  17.9 

IL 

8. 
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AT  TRANSIT  OF  MOON'S  CENTBE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

DMe. 

IfoanTime 

of 

Tnuisit. 

Diftfor 
iHoar 

of 
Long. 

Aaomaiim 

of 
C«itw. 

DilCfor 
IHoor 

Long. 

Goooentrio 

of 
Centn. 

DifCfor 
IHonr 

of 
Long. 

8id.Tlme 
ofSemid. 
PAMing 

Semi- 
dinmoter. 

Horizontal 
PanllAx. 

Briabt 
Limb*. 

h    m 

m 

h  m     ■ 

■ 

O       t       ti 

#/ 

8 

/     II 

1     It 

Nov.  16 

19  22.88 

1.800 

11    9  53.71 

193.56 

•1-10  4145.2 

-707.3 

64.38 

15  17.4 

66   0.3 

II. 

s. 

17 

20    8.33 

1.004 

115924.92 

194.40 

54143.0 

-788.4 

64.55 

15  31.3 

66  51.4 

II. 

s. 

18 

20  54.58 

1.057 

124943.78 

197.50 

+  0  15  6.8 

-838.8 

65.34 

15  46.5 

57  47.2 

II. 

s. 

19 

21  42.61 

9.053 

134150.09 

139.36 

-  524    1.6 

-840.1 

66.79 

16    1.7 

68  43.9 

II. 

s. 

20 

22  33.46 

9.191 

14  3645.99 

141.66 

-10  57   8.7 

-806.4 

68.85 

16  15.6 

69  34.1 

n. 

s. 

21 

23  27.99 

9.357 

15  3523.71 

151.66 

-16   025.7 

-698.1 

71.31 

16  26.6 

6014.4 

23 

0  26.56 

9.600 

1638  4.12 

161.48 

-20   6  2.5 

-517.9 

73.68 

16  33.4 

60  39.4 

24 

1  28.55 

9.030 

17  44  10.21 

168.97 

-2246  32.8 

HW5.9 

75.32 

1635.3 

60  46.3 

I. 

s. 

25 

2  32.18 

9.050 

185155.02 

160.30 

-23  4231.5 

-    1.8 

75.64 

16  32.2 

60  35.3 

L 

s. 

26 

3  34.98 

9.505 

195849.51 

164.91 

-224924.9 

4969.5 

74.50 

16  25.1 

60   8.9 

I. 

s. 

27 

4  34.76 

9.400 

21    242.68 

154.76 

-201835.5 

+489.5 

72.29 

16  15.1 

69  33.1 

I. 

s. 

28 

5  30.41 

9.930 

22  227.55 

144.09 

-163133.6 

649.7 

69.67 

16   3.5 

58  49.6 

I. 

s. 

29 

6  21.94 

9.070 

2258  4.52 

134.39 

-115224.1 

744.1 

67.23 

15  51.4 

58   5.3 

L 

s. 

30 

7  10.09 

1.050 

235017.48 

197.18 

-  64257.2 

795.6 

65.31 

15  39.8 

67  33.4 

L 

s. 

Deo.    1 

7  55.88 

1.675 

040   9.23 

199.65 

-  1  21  20.7 

806.9 

64.06 

15  29.0 

66  43.9 

I. 

s. 

2 

8  40.41 

1.843 

12844.92 

190.76 

+  35721.8 

+789.0 

63.49 

15  19.3 

66   7.4 

I. 

s. 

3 

9  24.67 

1.851 

217   4.35 

191.91 

9   0   7.5 

796.0 

63.55 

15  10.9 

55  36.3 

I. 

s. 

4 

10    9.48 

1.888 

3   557.00 

193.43 

13  34  53.8 

649.3 

64.09 

15   3.5 

55   9.1 

I. 

s. 

5 

10  55.42 

1.043 

355  57.58 

196.73 

17  30   9.4 

690.5 

64.92 

14  57.2 

54  46.3 

I. 

s. 

6 

11  42.75 

9.000 

4  4721.63 

130.99 

20  35  7.0 

301.4 

65.92 

14  52.1 

64  87.3 

L 

s. 

7 

12  31.34 

9.045 

540   1.78 

139.01 

42240  30.3 

+939.8 

66.54 

14  48.2 

64  13.8 

II. 

s. 

8 

13  20.71 

9.063 

6  3328.50 

133.99 

23  39  47.7 

+  89.3 

66.85 

14  45.6 

54   3.3 

n. 

s. 

9 

14  10.12 

9.048 

7  2657.64 

133.06 

23  3015.5 

-100.3 

66.69 

14  44.7 

54   0.0 

II. 

s. 

10 

14  58.82 

9.006 

81944.05 

130.53 

221320.8 

—973.0 

66.09 

14  4^.6 

54    3.4 

n. 

s. 

11 

15  46.27 

1.047 

91115.56 

197.09 

19  54    3.9 

-490.4 

65.23 

14  48.8 

54  16.] 

IL 

s. 

12 

16  32.30 

1.800 

10   121.71 

193.68 

+163940.7 

-548.0 

64.38 

14  54.5 

54  36.0 

n. 

s. 

13 

17  17.13 

1.840 

105015.32 

191.13 

123832.1 

-654.0 

63.75 

15   2.8 

65   6.0 

n. 

s. 

14 

18    1.30 

1.837 

113829.43 

190.40 

7  5922.4 

-738.0 

63.58 

15  13.9 

65  47.8 

II. 

s. 

15 

18  45.63 

1.864 

1226  52.93 

191.99 

•1-  25127.4 

-797.3 

64.00 

15  27.4 

56  36.9 

II. 

s. 

16 

19  31.13 

1.036 

131626.80 

196.33 

-  234  31.6 

-897.1 

65.12 

15  42.8 

67  33.5 

n. 

s. 

17 

20  18.94 

9.068 

14   820.19 

133.63 

-8   4  58.1 

HM7.5 

66.99 

15  59.2 

58  33.9 

n. 

8. 

18 

21  10.25 

9JS96 

15  3  43.59 

143.73 

-13  2133.8 

-755.3 

69.50 

16  15.3 

5938.9 

II, 

s. 

19 

22    5.99 

9.499 

16   3  33.53 

155.55 

-18  0  8.1 

-696.3 

72.34 

16  29.4 

60  34.6 

n. 

s. 

20 

23    6.41 

9.606 

17   8   5.27 

166.67 

-21  31  43.3 

-490.5 

74.95 

16  39.6 

61    8.0 

22 

0  10.53 

9.718 

181619.55 

173.47 

-2328   3.6 

-164.7 

76.52 

16  44.6 

6180.4 

23 

1  15.97 

9.719 

192554.77 

173.14 

-23  31  12.7 

+137.3 

76.47 

16  43.6 

61  16.7 

I. 

s. 

24 

2  19.85 

9.599 

20  33  54.00 

165.80 

-21  41  37.9 

409.9 

74.81 

16  36.9 

60  58.0 

I. 

s. 

25 

3  19.89 

9.405 

2138   1.78 

154.60 

-1817  36.9 

605.8 

72.18 

16  25.7 

60  10.9 

I. 

s. 

26 

4  15.21 

9.900 

223726.67 

149.75 

-13  46  38.9 

737.9 

69.33 

16  11.6 

69  19.3 

I. 

s. 

27 

5    6.17 

9.046 

23  3229.53 

139.03 

-83617.6 

804.8 

66.86 

15  56.4 

58  83.4 

I. 

s. 

28 

5  53.78 

1.030 

024  10.06 

195.08 

-3   929.7 

+891.0 

65.06 

1541.5 

6788.7 

L 

s. 

29 

6  39.21 

1.864 

1  13  40.04 

199.01 

+  2  16   5.0 

800.3 

63.99 

15  27.7 

66  38.1 

L 

s. 

30 

7  23.63 

1.844 

2  2  8.93 

190.81 

72643.5 

748.0 

63.63 

15  15.7 

55  64.0 

L 

s. 

31 

8    8.03 

urn 

250  37.19 

191.80 

1211    1.8 

660.3 

63.87 

15   5.8 

5617.6 

I. 

s. 

32 

8  53.21 

>.907 

33952.04 

194.57 

+1618  39.0 

+565.0 

64.52 

14  57.8 

64  48.3 

I. 

s. 
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FOB  TEAKSIT  AT  WASHINGTON. 

Dal*. 

Mmui 

Time 

of 

TnuMtl 

tLAaonakn 
TnuMlt. 

ftt 

TnuMlt. 

Hot. 
Pit. 

diun. 

8.T.of 
8em. 
Pm«. 
Mor. 

I>«l6. 

Mmui 

Time 

of 

Tmult 

ftt 

Tnoflil. 

at 

Tnuwit. 

Hor. 
Par. 

SmiI 
diam. 

8.T.of 
Smb. 
Pass. 
Her. 

Jul  0 

h    m 
011.8 

h  m    0 
1854   4.33 

-24  46  8.4 

6.2 

II 
2.3 

8 

0.17 

Feb.  15 

h    m 
0   3.7 

h  m    a 
21  47  17.58 

0    1    II 
-924   2.2 

II 
13.8 

II 
5.2 

s 
0.35 

1 

016.0 

19    113.10 

24  3922.5 

6.2 

2.3 

0.17 

15 

23  55.5 

214259.44 

947  2.9 

13.9 

5.2 

0.35 

9 

018.2 

19  822.46 

24  31    5.0 

6.2 

2.3 

0.17 

16 

23  47.4 

213850.08 

101118.2 

13.9 

5.2 

0.36 

3 

021.5 

191532.24 

24  21  15.1 

6.2 

2.4 

0.17 

17 

2339.5 

21  34  54.94 

103612.3 

13.8 

5.2 

0.36 

4 

094.7 

192242.25 

24   952.0 

6.3 

2.4 

0.17 

18 

2332.0 

21  31  18.61 

11    112.4 

13.7 

5.2 

0.35 

6 

097.9 

192952.28 

-23  5654.8 

6.3 

2.4 

0.17 

19 

2324.9 

2128  4.81 

-119549.7 

13.6 

5.2 

0.35 

6 

031.1 

1937  2.14 

234222.9 

6.3 

2.4 

0.17 

20 

2318.2 

21  25  16.31 

1149  39.5 

13.5 

5.1 

0.35 

7 

034.3 

194411.58 

232616.1 

6.4 

2.4 

0.17 

21 

2311.9 

212255.01 

191991.4 

13.3 

5.1 

0.34 

8 

0  37.5 

195120.34 

23  8  34.2 

6.4 

2.4 

0.17 

22 

23  6.1 

2121    2.02 

193339.8 

13.1 

5.0 

0.34 

9 

040.7 

195828.17 

224916.9 

6.5 

2.5 

0.18 

23 

23  0.7 

211937.74 

195322.9 

12.9 

4.9 

0.33 

10 

043.9 

20  534.75 

-222824  3 

6.5 

2.5 

0.18 

24 

2255.9 

21  1842.03 

-131121.9 

12.7 

4.8 

0.33 

11 

047.0 

201239.74 

22  556.7 

6.6 

2.5 

0.18 

25 

2251.5 

21  18 14.26 

1327  30.7 

12.5 

4.7 

0.39 

12 

0  50.0 

201942.78 

21  41  54.8 

6.6 

2.5 

0.18 

26 

2247.5 

21  1813.49 

134145.9 

12.2 

4.6 

0.39 

13 

053.0 

202643.43 

21  16  19.6 

6.7 

2.5 

0.18 

27 

2244.0 

21  1838.55 

1354   5.6 

12.0 

4.5 

0.31 

14 

0  56.0 

20  3341.21 

204912.3 

6.8 

2.6 

0.19 

28 

2240.9 

21  1928.15 

14   4  28.8 

11.8 

4.5 

0.31 

15 

059.0 

20  4035.59 

-202035.1 

6.9 

2.6 

0.19 

Mar.  1 

22.38.2 

2120  40.88 

-14  1256.0 

11.6 

4.4 

0.30 

16 

1    1.9 

204725.96 

195030.5 

6.9 

2.6 

0.19 

2 

2235.8 

21  22  15.26 

14  1928.2 

11.4 

4.3 

0.30 

17 

1    4.8 

205411.64 

1919   1.4 

7.0 

2.6 

0.19 

3 

2233.8 

2124  9.86 

14  24   6.8 

11.2 

4.2 

0.99 

18 

1    7.5 

21    051.83 

184611.6 

7.1 

2.7 

0.19 

4 

2232.1 

212623.28 

14  2653.7 

11.0 

4.1 

0.29 

19 

110.1 

21   725.64 

1812  6.2 

7.2 

2.7 

0.20 

5 

2230.6 

212854.18 

14  2750.9 

10.8 

4.1 

0.28 

90 

112.6 

211352.05 

-173650.9 

7.4 

2.8 

0.20 

6 

2229.5 

213141.25 

-14  27  0.5 

10.6 

4.0 

0.28 

91 

114.9 

2120  9.88 

17  0  33.1 

7.5 

2.8 

0.20 

7 

222a6 

21  34  43.28 

14  24  24.5 

10.4 

3.9 

0.27 

29 

117.1 

21  26 17.85 

162321.0 

7.6 

2.9 

0.20 

8 

2227.9 

213759.16 

14  20  5.2 

10.3 

3.9 

0.27 

23 

119.1 

21  32  14.47 

154524.7 

7.8 

2.9 

0.20 

9 

2227.4 

214197.82 

1414   4.6 

10.1 

3.8 

0.26 

94 

120.9 

213758.05 

15  655.9 

7.9 

3.0 

0.21 

10 

2227.2 

2145  8.30 

14   624.7 

9.9 

3.7 

0.26 

95 

122.5 

214326.75 

-14  28  8.2 

8.1 

3.0 

0.21 

11 

2227.1 

214859.71 

-1357   7.5 

9.7 

3.7 

0.25 

96 

123.8 

214838.53 

13  4917.4 

8.3 

3.1 

0.21 

12 

2227.2 

2153   1.24 

134614.9 

9.5 

3.6 

0.25 

27 

124.7 

215331.16 

131041.3 

8.5 

3.1 

0.22 

13 

2227.5 

215712.12 

13  3348.6 

9.3 

3.5 

0.24 

98 

125.2 

2158  2.21 

123239.4 

8.7 

3.2 

0.22 

14 

2227.8 

22   131.67 

131960.3 

9.2 

3.5 

0.24 

99 

125.4 

22  2  9.15 

115533.2 

9.0 

3.3 

0.23 

15 

2228.3 

22  559.28 

13  4  21.7 

9.1 

3.4 

0.23 

30 

125.1 

22  649.40 

-11  1946.6 

9.2 

3.5 

0.23 

16 

2229.0 

221034.39 

-124724.3 

9.0 

3.4 

0.23 

31 

124.3 

22  9  0.26 

10  4544.7 

9.5 

3.6 

0.24 

17 

2229.8 

221516.49 

122859.7 

8.8 

3.4 

0.23 

F«b.  1 

123.0 

221139.08 

101353.3 

9.8 

3.7 

0.25 

18 

2230.6 

2220  5.13 

12  9  9.4 

8.7 

3.3 

0.23 

9 

121.2 

221343.42 

944  39.2 

10.1 

3.8 

0.25 

19 

2231.6 

2224  59.90 

114754.5 

8.6 

3.3 

0.29 

3 

118.7 

221511.17 

91828.4 

10.5 

3.9 

0.26 

20 

2232.7 

2230  0.44 

112516.4 

8.5 

3.2 

0.22 

4 

115.6 

2216  0.49 

-85545.9 

10.8 

4.0 

0.27 

21 

2233.8 

2235  6.43 

-11    116.5 

8.4 

3.2 

0.22 

5 

111.9 

221610.16 

83654.6 

11.1 

4.2 

0.28 

22 

2235.1 

224017.59 

10  3556.1 

8.3 

3.2;  0.22  II 

6 

1   7.4 

221539.66 

82214.0 

11.5 

4.3 

0.29 

23 

2236.4 

224533.67 

10  916.3 

8.2 

3.1 

0.21 

7 

1   2.3 

2214  29.33 

81159.3 

11.8 

4.4 

0.30 

24 

2237.8 

225054.46 

941  18.3 

8.1 

3.1 

0.21 

8 

056.5 

221240.45 

8  619.7 

12.2 

4.6 

0.30 

25 

2239.2 

225619.77 

912  3.1 

8.0 

3.0 

0.21 

9 

050.2 

22 10  15.36 

-85  17.8 

12.5 

4.7 

0.31 

26 

2240.7 

23   149.47 

-84131.9 

7.9 

3.0 

0.20 

10 

043.3 

22  717.46 

8  860.1 

12.8 

4.8 

0.32 

27 

2242.3 

23  723.45 

8  945.9 

7.8 

2.9 

0.20 

11 

035.9 

22  351.11 

81644.4 

13.1 

4.9 

0.33 

28 

2244.1 

2313   1.63 

7  3646.1 

7.7 

2.9 

0.20 

IS^ 

028.2 

22  0   1.71 

82841.3 

13.3 

5.0 

0.33 

29 

2245.9 

23  1843.93 

7  233.5 

7.6 

2.9 

0.20 

13 

020.2 

215556.32 

84415.0 

13.5 

5.1 

0.34 

30 

2247.7 

2324  30.31 

627  9.2 

7.6 

2.8 

0.19 

14 

012.0 

21  51  38.30 

-9  253.8 

13.7 

5.2 

0.35 

31 

2249.6 

233020.76 

-66034.5 

7.5 

9.8 

0.19 

15 

0  3.T 

21  47  17.58 

L924  2.2 

13.8 

5.2I0.35 

321 22  51.5»  23  36  I5.31L.  51250.31  7.* 

9.81 0.19 1| 
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FOB  TRANSIT  AT  WASHINGTON. 

Dftte. 

Time 

of 

Transit 

Appftrant 
Tnuuit 

DeoBM^n 

at 

Tnuuit 

Hor. 
Pw. 

Smni. 
diam. 

8.T.of 
Sem. 
Paas 
Mer. 

Date. 

Hean 

Tima 

of 

Transit. 

at 
Transit. 

Apparent 

Declination 

at 

Transit. 

Hot. 
Par. 

Semi, 
diaa. 

ax.of 

Sem. 
Pasa 
Her. 

Apr.   1 

h    m 
2251.5 

h   m     8 
23  3615.31 

O       1        II 

-  512  50.3 

II 
7.4 

2.8 

8 

0.19 

May  18 

h  m 
127.1 

h  m     s 
51339.71 

O       $       tl 

+252316.7 

9.3 

3.4 

0.26 

2 

2253.5 

23  42  13.99 

4  3357.9 

7.4 

2.8 

0.19 

19 

128.9 

51926.80 

2527  39.0 

9.5 

3.5 

0.27 

3 

22  55.6 

234816.86 

3  5358.5 

7.3 

2.8 

0.19 

20 

130.5 

524  58.23 

25  30  8.2 

9.8 

3.6 

0.27 

4 

22  57.7 

23  54  24.01 

31253.1 

7.3 

2.7 

0.18 

21 

131.9 

53013.56 

2530  50.2 

10.0 

3.7 

0.28 

5 

23   0.1 

0   0  35.54 

2  30  42.9 

7.2 

2.7 

0.18 

22 

132.9 

53512.38 

252950.8 

10.2 

3.8 

0.29 

6 

23  2.4 

0  6  61.55 

-  1  47  29.6 

7.2 

2.7 

0.18 

23 

133.6 

539  54.27 

+252715.3 

10.5 

3.9 

0.29 

7 

23  4.8 

0  13  12.22 

1    314.8 

7.1 

2.7 

0.18 

24 

134.1 

544  18.81 

2523  9.3 

10.7 

4.0 

0.30 

8 

23   7.2 

019  37.71 

-  017  59.9 

7.0 

2.6 

0.18 

25 

134.3 

54825.61 

2517  38.3 

11.0 

4.1 

0.30 

9 

23  9.8 

026  8.18 

4-  02813.3 

7.0 

2.6 

0.17 

96 

134.2 

552  14.29 

251047.7 

11.2 

4.2 

0.31 

10 

2312.5 

0  3243.81 

11522.7 

6.9 

2.6 

0.17 

27 

133.7 

55544.46 

25  242.8 

11.5 

43 

0.32 

11 

2315.2 

0  3924.79 

+  2   326.0 

6.9 

2.6 

0.17 

28 

132.9 

56855.78 

+24  5328.7 

11.8 

4.4 

0.32 

12 

23  18.0 

04611.34 

25220.8 

6.9 

2.6 

0.17 

29 

131.9 

6   147.90 

24  4310.5 

12.0 

4.5 

0.33 

13 

2320.9 

053  3.68 

3  42  4.0 

6.8 

2.6 

0.17 

30 

130.5 

6  4  20.49 

24  3153.1 

12.3 

4.6 

0.34 

14 

2323.9 

1   0  2.00 

4  3232.2 

6.8 

2.6 

0.17 

31 

128.8 

6  633.27 

241941.4 

12.6 

4.7 

0.35 

15 

2327.1 

1    7  6.49 

52341.8 

6.ri 

2.5 

0.17 

Jan«  1 

126.8 

6  826.02 

24   640.3 

12J» 

4.8 

0.35 

16 

23  30.3 

1  14  17.33 

•1-61528.5 

6.7 

2.5 

0.17 

2 

124.4 

6  958.57 

+235254.7 

13.2 

4.9 

0.36 

17 

2333.6 

1 21  34.72 

7  7  47.0 

6.7 

2.5 

0.17 

3 

121.6 

61110.80 

233829.4 

13.5 

5.0 

0.37 

18 

23  37.0 

12858.76 

8  031.9 

6.7 

2.5 

0.17 

4 

118.5 

612  2.73 

232329.2 

13.7 

5.1 

0.37 

19 

2340.6 

13629.52 

85337.0 

6.7 

2.5 

0.17 

5 

115.2 

61234.45 

23  7  59.0 

14.0 

5.2 

0.38 

20 

2344.3 

144   7.03 

9  4655.0 

6.7 

2.5 

0.17 

6 

111.4 

61246.17 

2252  3.9 

14.3 

5.3 

0.39 

21 

2348.2 

15161.27 

+1040  17.7 

6.7 

2.5 

0.17 

7 

1    7.3 

61238.30 

+223548.7 

14.6 

5.4 

0.39 

22 

23  52.1 

15942.09 

1133  36.2 

6.7 

2.5 

0.17 

8 

1    2.9 

61211.37 

22 19 18.9 

14.8 

6.5 

0.40 

23 

2356.1 

2  739.25 

122640.6 

6.7 

2.5 

0.17 

9 

0  58.3 

61126.09 

22  240.1 

15.0 

5.6 

0.40 

25 

0  0.1 

21542.41 

1319  20.3 

6.7 

2.5 

0.17 

10 

0  53.3 

61023.38 

214558.2 

15.2 

5.7 

0.41 

26 

0  4.3 

22351.12 

14  1123.6 

6.7 

2.5 

0.17 

11 

0  48.0 

6  9  4.36 

21 29  19.1 

15.4 

5.8 

0.41 

27 

0  8.6 

2  32  4.81 

+15  238.7 

6.7 

2.6 

0.17 

12 

042.5 

6  7  30.39 

421  1249.4 

15.6 

5.6 

0.42 

28 

012.9 

24022.74 

15  52  52.8 

6.8 

2.5 

0.18 

13 

0  36.7 

6  543.05 

205635.6 

15.7 

5.9 

0.42 

29 

017.3 

24844.06 

164153.3 

6.8 

2.6 

0.18 

H 

0  30.8 

6  344.05 

204044.7 

15.8 

5.9 

0.43 

30 

021.7 

257  7.82 

17  2927.6 

6.9 

2.6 

0.18 

15 

0  24.8 

6   135.36 

202523.7 

15.9 

6.0 

0.43 

May  1 

026.2 

3   5  32.94 

181523.3 

6.9 

2.6 

0.18 

16 

oiao 

55919.08 

201040.3 

15.9 

6.0 

0.43 

2 

0  30.7 

3  1358.25 

+185928.8 

6.9 

2.6 

0.19 

17 

012.3 

556  57.47 

+19  5642.1 

16.0 

6.1 

0.43 

3 

035.1 

3  2222.52 

194133.7 

7.0 

2.7 

0.19 

18 

0  6.0 

554  32,86 

194336.5 

16.0 

6.1 

0.42 

4 

0  39.5 

3  30  44.53 

202128.5 

7.1 

2.7 

0.19 

18 

2359.6 

552   7.64 

193130.3 

15.9 

6,0 

0.42 

5 

0  43.9 

3  39   3.01 

20  59  5.4 

7.2 

2.8 

0.20 

19 

23  53.3 

54944.24 

192030.4 

15.9 

6.0 

0.42 

6 

0  48.2 

3  4716.72 

21  34  18.2 

7.4 

2.8 

0.20 

20 

2347.1 

54725.02 

191043.2 

15.8 

5.9 

0.41 

7 

052.4 

3  5524.45 

+22  7    1.9 

7.5 

2.8 

0.20 

21 

2341.0 

5  4512.25 

+19  214.4 

15.6 

5.9 

0.41 

8 

0  56.4 

4    325.06 

22  37  13.3 

7.7 

2.9 

0.21 

22 

23  35.0 

543   8.12 

1855  8.7 

15.5 

5.8 

0.41 

9 

1    0.3 

4  1 1  17.47 

23  4  51.2 

7.8 

2.9 

0.21 

23 

2329.2 

54114.65 

1849  30.2 

15.3 

5.8 

0.40 

10 

1    4.1 

4  19  0.67 

23  29  55.2 

7.9 

3.0 

0.22 

24 

2323.5 

53933.73 

184521.9 

15.1 

5.7 

0.40 

11 

1    7.7 

4  2633.77 

23  52  26.2 

8.0 

3.0 

0.22 

25 

9318.1 

638   7.03 

184245.3 

14.9 

5.6 

0.39 

12 

111.1 

4  3355.91 

+24  1226.5 

8.2 

3.1 

0.23 

26 

2313.0 

53656.05 

4-184141.1 

14.6 

5.5 

0.39 

13 

114.3 

4  41    6.31 

24  29  59.1 

8.4 

3.1 

0.23 

27 

23  8.2 

536  2.04 

1842  9.0 

14.3 

5.4 

0.38 

14 

1  17.3 

4  48  4.27 

24  45   7.8 

8.5 

3.2 

0.24 

28 

23  3.7 

53526.13 

1844   7.7 

14.0 

5.3 

0.38 

15 

120.1 

4  54  49.16 

24  57  56.8 

8.7 

3.2 

0.24 

29 

2259.5 

535  9.22 

184734.5 

13.7 

5.2 

0.37 

16 

122.7 

5   120.40 

25  831.1 

8.9 

3.3 

0.25 

30 

2255.6 

53512.05 

1852  26.1 

13.5 

5.1 

0.36 

17 

125.1 

6  7  37.42 

+2516  55.9 

9.1 

3.4 

0.25 

31 

22  52.1 

53535.25 

+185838.2 

13.2 

5.0 

0.35 

18 

127.1 

6  13  39.7ll+25  23l6.7 

9.3 

3.4  0.26 

32 

2248.9 

53619.26 

1+19  6  6.7 

12.^ 

4.9 

0.35 
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FOE  TKAN8IT  AT  WASHINGTON. 

DttlA. 

Heao 

Time 

of 

Timnait 

B.  ATftmioD 
TrmiMii. 

Deei^Atton 

at 

TnuMit. 

Hot. 
Pm. 

Semi. 
dUm. 

ST.of 

Pms. 
Mer. 

Date. 

Time 

of 

Tniidt 

At 

Ttandt. 

DeSnaSm 
•t 

TnuMit. 

Hor. 
Par. 

8«ml. 
diam. 

aT.of 

Bern. 

PMt. 

liar 

Jalj  1 

h    m 
2252.1 

b   m     •          o     #     // 
53535.254-18  5838.2 

13.2 

Sio,  0.35 

Aug.l7 

h    m 
0  43.4 

h   m     8 
102836.18 

0    1     ti 
+11   820.5 

6.6 

2.5 

0.17 

2;  22  48.9 

53619.26    19  6   5.7  12.9 

4.9, 0.35 

18 

046.3 

10  3525.16 

102339.7 

6.6 

2.5 

0.17 

a 

2246.0 

5  3724.43    1914  43.1  12.5 

4.8 

0.34 

19 

049.0 

10  42  6.45 

93841.3 

6.6 

2.5 

0.17 

4 

2243.5 

53851.03,   192424.0!  12.2 

4.7 

0.33 

20 

051.6 

10  4840.28 

85329.8 

6.6 

2.5 

0.17 

6 

2241.4 

5  4039.24    1935   1.1 

11.9 

4.6 

0.32 

21 

054.1 

10  55  6.91 

8  8  9.5 

6.7 

2.5 

0.17 

6 

2239.7 

54249.184-194626.7 

11.6 

4.5 

0.31 

22 

066.5 

11    126.50 

+  72244.4 

6.7 

2.5 

0.17 

7 

2238.3 

54520.901   19  58  33.1 

11.3 

4.3!  0.31 

23 

058.8 

11   739.66 

63717.9 

6.7 

2.5 

0.17 

8 

2237.2 

54814.40|  2011  11.7 

11.0 

4.2I  0.30 

24 

1   0.9 

111346.07 

55153.4 

6.8 

2.5 

0.17 

9 

2236.5 

55129.67 

202413.5 

10.7 

4.1|0.29 

25 

1    3.0 

111946.37 

5  634.1 

6.8 

2.6 

0.17 

10 

2236.2 

556  6.64 

20  3729.3 

10.4 

4.0, 0.28 

■ 

26 

1    5.0 

112540.67 

4  2122.8 

6.9 

2.6 

0.17 

11 

2236.1 

550  5.24 

+205049.2 

10.1 

3.9 

0.28 

27 

1   6.8 

113129.17 

+  3  3622.3 

6.9 

2.6 

0.18 

12 

2236.5 

6  325.36 

21    4   2.8 

9.9 

3.8 

0.27 

28 

1    8.6 

113712.05 

25135.1 

7.0 

2.6 

0.18 

13 

2237.3 

6  8  6.85 

21  1659.6 

9.6 

3.7 

0.26 

29 

110.3 

114249.52 

2  7  3.5 

7.0 

2.6 

0.18 

14 

2238.4 

613  9.50 

212928.5 

9.4 

3.6 

0.26 

30 

111.8 

114821.74 

12250.0 

7.1 

2.6 

0.18 

15 

2239.8 

61833.02 

214118.1 

9.2 

3.5'  0.25 

31 

113.3 

115348.86 

+  03856.8 

7.1 

2.7 

0.18 

16 

2241.6 

624  17.11 

+21  52  16.8 

9.0 

3.4  0.25 

S^ii.1 

114.7 

116910.99 

-0  434.1 

7.2 

a7 

0.18 

17 

2243.7 

63021.34 

22  212.5 

8.a 

3.4 

0.24 

2 

116.1 

12  428.26 

0  4740.5 

7.2 

2.7 

0.18 

18 

2246.2 

63645.19 

221053.1 

8.6 

3.3 

0.24 

3 

117.4 

12  940.75 

13020.3 

7.3 

2.7 

0.18 

19 

2249.0 

64328.00 

2218  6.3 

8.4 

3.2 

0.23 

4 

11&5 

12  14  4a52 

21231.5 

7.4 

9.8 

0.18 

SO 

2252.1 

65028.98J  222340.1 

8.^ 

ao 

3.1 

0.23 

5 

119.6 

121951.64 

25412.1 

7.5 

9.8 

0.19 

21 

2255.4 

65747.l9'+222723.0 

3.1 

0.22 

6 

120.7 

1224  60.11 

-33519.9 

7.6 

9.8 

0.19 

92 

2259.0 

7  521.50 

2229  3.7 

7.9 

3.0 

0.22 

7 

121.7 

122943.94 

41553.0 

7.6 

9.9 

0.19 

23 

23  2.8 

7  13  10.62 

222832.1 

7.7 

3,0 

0.21 

8 

122.6 

1234  33.11 

45549.3 

7.7 

a9 

0.19 

24 

23  6.9 

721  13.14 

222539.2 

7.^ 

2.9 

0.21 

9 

123.4 

123917.55 

535  6.6 

7.8 

9.9 

0.20 

25 

2311.2 

72927.42|  222017.1 
737  51.71+221219.9 

7.4 

2.8 

0.21 

10 

124.1 

124357.19 

61342.8 

7.9 

3.0 

0.20 

96 

2315.7 

7.3 

2.8 

0.20 

11 

124.7 

124831.90 

-65135.5 

7.9 

3.0 

0.20 

27 

2320.3 

74624.17 

22   143.6 

7.2 

2.7 

0.20 

12 

125.2 

1253   1.53 

72841.1 

ao 

3.0 

0.21 

28 

2325.0 

7  55  2.92 

214825.9 

7.1 

2.7 

0.19 

13 

125.7 

125725.90 

8  5  0.1 

ai 

3.0 

0.21 

29 

2329.7 

8  346.01 

213226.6 

7.0 

2.6' 0.10 

14 

126.1 

13   144.76 

84026.6 

a2 

3.1 

0.21 

30 

2334.5 

81231.57 

2113  47.7 

7.0 

2.6 

0.19 

15 

126.4 

13  557.82 

914  58.8 

8.3 

3.1 

0.21 

31 

2339.3 

821  17.82 

+205233.2 

6.9 

2.6 

0.19 

16 

126.5 

1310  4.77 

-94833.3 

a5 

3.2 

0.22 

Aug.  1 

2344.1 

830  3.05 

202848.4 

6.8 

2.5 

0.18 

17 

126.6 

1314   5.21 

1021    6.8 

ao 

3.2 

0.22 

2 

2348.9 

83845.72 

20  239.9 

6.8 

2.5J0.I8 

18 

126.5 

13  17  58.70 

105235.4 

8.7 

3.3 

0.22 

3 

2353.6 

84724.45 

19  34  15.8 

6.7 

2.5  0.18 

19 

126.3 

132144.72 

112255.0 

ao 

3.3 

0.22 

4 

2358.2 

85558.06 

19   345.0 

6.7 

2.5  0.18 

20 

126.0 

132522.68 

1152   1.1 

9.0 

3.4 

0.23 

6 

0  2.7 

9  4  26.57 

+18  31  16.7 

6.6 

2.5!  0.18 

21 

125.5 

132851.92 

-121948.7 

9.1 

3.4 

0.23 

7 

0  7.1 

91246.15 

17  57  0.6 

6.6 

2.5 

0.17 

22 

124.9 

133211.69 

124612.3 

9.2 

3.5 

0.23 

8 

011.4 

92059.16 

1721    6.2 

6.6 

2.5 

0.17 

23 

124.2 

133521.17 

1311    5.8 

9.4 

3.5 

0.24 

9 

0  15.5 

929  4.14 

104343.1 

6.5 

2.5 

0.17 

24 

123.2 

133819.41 

1334  22.6 

9.6 

3.6 

0.24 

10 

019.5 

937   0.76 

16   5  0.7 

6.5 

2.5 

0.17 

25 

122.0 

13  41    5.37 

135555.1 

9.8 

3.7 

0.25 

II 

0  23.3 

944  48.78 

+1525   7.6 

6.5 

2.5 

0.17 

26 

120.7 

134337.90 

-14  1535.1 

10.0 

3.7 

0.26 

19 

027.0 

95228.09 

14  44  12.4 

6.5 

2.5 

0.17 

27 

119.0 

13  4555.77 

14  33  13.4 

10.2 

3.8 

0.26 

13 

030.5 

959  58.72 

14  222.8 

6.5 

2.5 

0.17 

28 

117.1 

13  47  57.63 

14  4840.0 

10.4 

3.9 

0.27 

14 

0  34.0 

10  7  20.70 

131946.2 

6.5 

2.5 

0.17 

29 

1  14.9 

13  4942.01 

15    143.9 

10.6 

4.0 

0.28 

15 

037.3 

101434.16 

12  3629.5 

6.5 

2.5 

0.17 

30 

1  12.5 

13  51    7.3a 

15 12  12.9 

10.8 

4.1 

0.28 

16 

0  40.4 

102139.25 

+115238.9 

6.5 

2.5 

0.17 

31 

1    9.6  13  5212.14 

-151953.8 

11.1 

4.2 

0.29 

17 

043.4 

102836.18 

1+11    820.5 

6.6 

2.5I0.I7 

32 

1    6.3' 13  52  54.67 

U|524  32.5 

11.3 

_4.2^0.Mj| 
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FOE  TEANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TraDsit. 

Apparent 

ac 
Transit. 

Apparent 

DeounAtion 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
SeoL 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Deoiin^on 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

8.Txif 
Bern. 
Pftaa. 
Mer. 

0.17 

Oct.    1 

h    m 
1    9.6 

h   m    • 
13  5212.14 

-151953.8 

11.1 

4r2 

0.29 

Nov.l5 

h.   m 
2258.1 

h   m    s 
14  4146.82 

O       /        II 

-14  24  47.3 

II 
6.8 

II 
2.6 

3 

1    6.3 

13  52  54.67 

1524  32.5 

11.3 

4.2 

0.30 

16 

23  0.3 

14  47  53.24 

14  59  30.1 

6.7 

2.5 

0.17 

3 

1    2.6 

135313.35 

1525  53.7 

11.5 

4.3 

0.30 

17 

23  2.5 

14  54   2.14 

15  3342.3 

6.6 

8.6 

0.17 

4 

0  58.5 

1353  6.64 

1523  42.2 

11.7 

4.4 

0.31 

18 

23  4.7 

15  013.37 

16  720.1 

6.6 

2.5 

0.17 

5 

054.1 

13  5233.18 

1517  42.5 

11.9 

4.4 

0.31 

19 

23   7.0 

15  626.82 

164019.8 

6.5 

2.4 

0.17 

6 

0  49.2 

135131.88 

-15  7  39.6 

12.2 

4.5 

0.32 

20 

23   9.3 

151242.38 

-171238.3 

6.5 

2.4 

0.17 

7 

0  43.8 

13  50  2.03 

14  5320.1 

12.4 

4.6 

0.32 

21 

2311.6 

151859.98 

1744  12.4 

6.4 

2.4 

0.17 

8 

0  37.9 

1348  3.53 

14  34  33.6 

12.6 

4.7 

0.33 

22 

2314.0 

152519.58 

18  U  59.6 

6.4 

2.4 

0.17 

9 

031.5 

13  4536.94 

141114.2 

12.8 

4.8 

0.33 

23 

2316.4 

153141.15 

1844  57.4 

6.3 

2.4 

0.17 

10 

0  24.7 

1342  43.71 

13  4322.1 

13.0 

4.8 

0.33 

24 

2318.8 

1538  4.67 

1914   3.6 

6.3 

2.4 

0.17 

11 

017.5 

13  39  26.29 

-1311    6.3 

13.1 

4.9 

0.34 

25 

2321.3 

15  44  30.12 

-194216.2 

6.3 

2.4 

0.17 

12 

010.0 

13  35  48.21 

12  34  45.4 

13.2 

4.9 

0.34 

26 

2323.8 

155057.50 

20  933.0 

6.2 

2.3 

0.17 

13 

0  2.1 

133154.14 

1154  49.8 

13.3 

5.0 

0.34 

27 

2326.4 

155726.81 

203552.1 

6.2 

2.3 

0.17 

13 

23  54.1 

1327  49.81 

11  12   1.8 

13.3 

5.0 

0.34 

28 

2329.0 

16  358.05 

21    111.8 

6.2 

2.3 

0.17 

14 

23  46.1 

132341.73 

102715.3 

13.2 

5.0 

0.34 

29 

2331.6 

1610  31.24 

212530.4 

6.2 

2.3 

0.17 

15 

23  38.1 

131937.03 

-94133.6 

13.1 

5.0 

0.33 

30 

23  34.2 

1617  6.35 

-214846.3 

6.1 

2.3 

0.17 

16 

23  30.2 

131543.01 

856  6.2 

13.0 

4.9 

0.33 

Deo.  1 

23  36.9 

162343.40 

221057.8 

6.1 

2.3 

0.17 

17 

23  22.7 

1312  6.81 

812  5.0 

12.9 

4.9 

0.33 

2 

23  39.6 

163022.38 

22  32  3.4 

6.1 

2.3 

0.17 

18 

23  15.6 

13  8  54.94 

730  39.0 

12.7 

4.8 

0.32 

3 

2342.3 

16  37  3.32 

2252   1.4 

6.1 

2.3 

0.17 

19 

23   9.0 

13  612.94 

65250.7 

12.4 

4.7 

0.32 

4 

23  45.1 

164346.15 

2310  50.6 

6.1 

2.3 

0.17 

80 

23  2.9 

13   4   5.22 

-619  32.5 

12.0 

4.6 

0.31 

5 

23  47.9 

165030.89 

-232829.3 

6.1 

2.3 

0.17 

21 

22  57.5 

13  2  34.83 

55124.5 

11.7 

4.5 

0.30 

6 

23  50.7 

165717.52 

2344  56.1 

6.1 

2.3 

0.17 

22 

22  52.7 

13    143.56 

52853.3 

11.4 

4.3 

0.29 

7 

2353.5 

17  4   6.00 

24   0  9.6 

6.1 

2.3 

0.17 

23 

22  48.6 

13   131.94 

5 12 12.6 

ll.l 

4.2 

0.28 

8 

23  56.4 

1710  56.30 

24  14  8.3 

6.1 

2.3 

0.17 

24 

2245.1 

13    159.42 

5   125.0 

10.7 

4.1 

0.27 

9 

2359.3 

171748.37 

24  26  50.9 

6.1 

2.3 

0.17 

25 

2242.2 

13   3  4.58 

-  4  5622.5 

10.4 

4.0 

0.27 

11 

0  2.3 

1724  42.14 

-24  38 16.0 

6.1 

2.3 

0.17 

26 

22  39.9 

13   4  45.34 

4  5649.9 

lO.l 

3.8 

0.26 

12 

0   5.2 

17  3137.56 

24  4822.1 

0.1 

2.3 

0.17 

27 

22  38.3 

13   6  59.12 

5  225.7 

9.8 

3.7 

0.25 

13 

0  8.2 

173834.54 

24  57   7.8 

6.1 

2.3 

0.17 

28 

22  37.1 

13  943.13 

51245.2 

9.5 

3.6 

0.24 

14 

011.2 

17  45  33.00 

25  4  31.7 

6.2 

2.3 

0.17 

29 

22  36.4 

13  1254.43 

52721.5 

9.2 

3.5 

0.24 

15 

014.3 

17  5232.81 

251032.6 

6.2 

2.3 

0.17 

30 

22  36.1 

1316  30.09 

-  54546.5 

9.0 

3.4 

0.23 

16 

017.4 

17  59  33.87 

-2515  9.2 

6.2 

2.3 

0.17 

31 

2236.0 

132027.33 

6  7  32.6 

8.7 

3.3 

0.23 

17 

020.5 

18  6  36.05 

251690.1 

6.2 

2.3 

0.17 

Nov.  1 

22  36.3 

1324  43.54 

6  3213.2 

8.5 

3.2 

0.22 

18 

02.3.6 

181339.19 

25  20  4.1 

6.2 

2.4 

0.17 

2 

2237.0 

132916.27 

65923.2 

8.3 

3.1 

0.22 

19 

026.7 

1820  43.10 

252019.9 

6.3 

2.4 

0.17 

3 

22  37.9 

13  34   3.34 

72839.3 

6.1 

3.1 

0.21 

20 

029.9 

1827  47.61 

2519  6.5 

6.3 

2.4 

0.18 

4 

2238.9 

13.39  2.86 

-  7  5940.0 

7.9 

3.0 

0.21 

21 

0  33.0 

1834  52.51 

-251622.7 

6.3 

2.4 

0.18 

5 

2240.1 

1344  13.13 

832  6.1 

7.7 

3.0 

0.20 

22 

0  36.1 

184157.55 

25  12  7.7 

6.4 

2.4 

0.18 

6 

2241.4 

13  49  32.62 

9  540.3 

7.6 

2.9 

0.20 

23 

0  39.3 

1849  2.47 

25  620.5 

6.4 

2.4 

0.18 

7 

22  42.9 

13  55  0.08 

9  40   7.1 

7.4 

2.9 

0.20 

24 

042.4 

18  56  7.00 

24  59  0.5 

6.5 

2.4 

0.18 

8 

22  44.6 

14   0  34.45 

101512.9 

7.3 

2.8 

0.19 

25 

0  45.5 

19  310.80 

24  50  6.9 

6.6 

2.5 

0.18 

9 

2246.3 

14   614.80 

-10  50  45.5 

7.2 

2.8 

0.19 

26 

048.6 

191013.52 

-24  3939.3 

6.6 

2.5 

0.18 

10 

2248.1 

14  12  0.34 

1126  34.5 

7.1 

2.8 

0.18 

27 

0  51.6 

19  17  14.76 

24  2737.6 

6.7 

2.5 

0.18 

11 

22  50.0 

14  17  50.43 

12  230.0 

7.0 

2.7 

0.18 

28 

0  54.6 

1924  14.07 

2414    1.7 

6.8 

2.5 

0.18 

12 

2251.9 

14  23  44..53 

12  3823.9 

6.9 

2.7 

0.18 

29 

0  57.6 

1931  10.97 

23  5651.9 

6.8 

2.5 

0.19 

13 

2253.9 

14  29  42.20 

1314   8.9 

6.9 

2.7 

0.18 

30 

I    0.6 

19  38  4.89 

2342  8.8 

6.9 

2.6 

0.19 

14 

22  56.0 

14  35  43.06 

-13  4938.5 

6.8 

2.6 

0.18 

31 

1    3.5 

1944  55.21 

-232353.6 

7.0 

2.6 

0.19 

15 

22  58.1 

14  4146.82 

-14  24  47.3 

6.8 

2.6 

0.17 

32 

I   6.3 

19  5141.25 

-23  4   7.7 

7.1 

2.6 

0.19 
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FOB  TBANSrr  AT  WASHINGTON. 

Date. 

M0AB 

Tine 

of 

Trmniit 

Tnuitit. 

TrmnHt. 

Hor. 

9mA 
dtaoi. 

aT.of 

Bern. 
Pms. 
Mer. 

Dsle. 

M6M1 

Time 

of 

Tnoistt. 

el 

Treneit. 

Apperent 

e( 

Treasit. 

Hor. 
Per. 

12.3 

8«ni 
diem. 

8.T.of 
8«m. 
Fees. 
Mer. 

Jul  0 

b    m 
258.1 

h  m     • 
214062.42 

o     1     u 

-154624.9 

8.4 

II 

ai 

0.56 

Feb.  16 

b    m 
3   6.0 

b  m    ■ 
04910.03 

o     1     n 

+  64951.1 

11.8 

0.80 

1 

268.8 

214528.85 

1521   6.9 

8.6 

8.2 

0.57 

16 

3   4.7 

05247.79 

7  19  15.4 

12.5 

12.0 

0.81 

2 

250.4 

2150  3.69 

14  5626.3 

8.6 

8.2 

0.57 

17 

3   4.4 

05624.34 

7  4828.1 

12.6 

12.1 

0.82 

3 

3 

0.0 

216436.96 

142923.6 

8.6 

8.3 

0.57 

18 

3  4.0 

05059.65 

81728.7 

12.7 

12.2 

0.83 

4 

3 

0.6 

2150  8.66 

14   3  0.1 

8.7 

a4 

0.57 

19 

3   3.7 

1   333.70 

84616.6 

12.8 

12.3 

0.83 

6 

3 

1.2 

22  338.80 

-133616.4 

8.7 

8.4 

0.58 

20 

3   3.3 

1    7  6.46 

+  914  60.9 

12.9 

12.5 

0.84 

6 

3 

1.7 

22  8  7.39 

13  913.4 

S.S 

a6 

0.58 

21 

3  2.0 

1  1037.89 

94311.2 

13.0 

12.6 

0.85 

7 

3 

2.2 

221234.43 

124161.9 

8.8 

a6 

0.68 

22 

3  2.4 

114   7.97 

101117.0 

13.2 

12.8 

0.86 

8 

3 

2.7 

221650.95 

12  14  12.7 

8.9 

a6 

0.69 

23 

3  2.0 

117  36.66 

10  39  7.4 

13.3 

12.9 

0.87 

9 

3 

3.2 

222123.96 

114616.6 

9.0 

a7 

0.50 

24 

3    1.5 

121   3.91 

11    641.9 

13.5 

13.1 

0.89 

10 

3 

3.6 

222546.46 

-1118  4.3 

9.0 

8.8 

0.50 

26 

3   1.0 

124  29.66 

+113359.7 

13.7 

13.210.90  1 

11 

3 

4.0 

2230  7.49 

104936.6 

9.1 

8.8 

0.60 

26 

3  0.5 

127  53.86 

12    1    0.4 

13.8 

13.4 

0.91 

12 

3 

4.4 

2234  27.05 

102064.4 

9.1 

8.9 

0.60 

27 

269.9 

1  31  16.45 

122743.2 

14.0 

13.5|0.92|| 

13 

3 

4.8 

223845.16 

95158.6 

9.2 

8.9 

0.60 

28 

250.3 

134  37.36 

1254   7.6 

14.2 

13.7 

0.94 

14 

3 

5.2 

2243   1.83 

92249.8 

9.3 

9.0 

0.61 

Mmr.  1 

258.7 

137  66.51 

132012.9 

14.9 

13.9|0.95  1 

15 

3 

5.5 

224717.10 

-86328.8 

9.3 

9.0 

0.61 

2 

258.0 

1  41  13.83 

+134558.4 

14.5 

14.0 

0.96 

16 

3 

5.8 

225130.98 

82356.6 

9.4 

9.1 

0.61 

3 

257.3 

144  29.24 

141123.5 

14.7 

14.2|0.97|| 

17 

3 

6.0 

225543.60 

76413.6 

9.6 

9.2 

0.62 

< 

256.6 

147  42.62 

14  3627.4 

14.9 

14.4 

0.99 

18 

3 

6.2 

225064.67 

72420.8 

9.6 

9.2 

0.62 

6 

255.8 

16063.88 

16    1    9.5 

15.1 

14.6 

1.00 

19 

3 

6.4 

23  4   4.52 

66418.9 

9.6 

9.3 

0.62 

6 

255.0 

164   2.92 

152529.0 

15.3 

14.8|l.02|| 

20 

3 

6.6 

23  813.07 

-624   8.7 

9.7 

9.4 

0.63 

7 

264.2 

157  9.62 

+154926.2 

15.5 

15.0 

1.04 

21 

3 

6.8 

231220.36 

55350.8 

9.8 

9.4 

0.63 

8 

263.3 

2  013.86 

161257.4 

15.7 

I5.2|  1.05 

29 

3 

7.0 

231626.39 

52326.0 

9.9 

9.5 

0.64 

9 

262.4 

2  315.49 

1636  5.0 

16.9 

15.4j  1.07 

23 

3 

7.1 

232031.19 

4  5265.1 

10.0 

9.6 

0.64 

10 

261.5 

2  614.40 

165847.3 

16.1 

15.6  1.09 

24 

3 

7.2 

2324  34.78 

4  2218.8 

10.0 

9.7 

0.66 

11 

250.6 

2  910.44 

1721    3.5 

16.4 

15.8|  1.10 

16.0  1.12 
16.2J  1.14 

25 

3 

7.3 

232837.18 

-  35137.6 

10.1 

9.8 

0.65 

12 

249.5 

212  3.45 

+17  4252.7 

16.6 

26 

3 

7.4 

233238.42 

32052.4 

10.2 

9.8 

0.66 

13 

248.4 

2  14  53.29 

18  4  14.2 

16.8 

27 

3 

7.4 

233638.61 

250  3.8 

10.3 

9.9 

0.66 

14 

247.2 

217  39.80 

1826   7.2 

17.1 

16.4  1.16 

28 

3 

7.5 

234037.46 

21912.7 

10.4 

10.0 

0.67 

16 

245.9 

22022.80 

184531.0 

17.3 

I6.6J  1.18 

29 

3 

7.5 

2344  35.28 

1  48 19.8 

10.4 

10.1 

0.67 

16 

244.6 

223  2.13 

19  524.9 

17.6 

I6.8J  1.20 

30 

3 

7.6 

234831.98 

-  11725.6 

10.6 

10.2 

0.68 

It 

243.3 

22637.61 

+1924  48.1 

17.8 

17.2 

1.22 

31 

3 

7.6 

236227.59 

04631.0 

10.6 

10.3 

0.68 

18 

241.9 

228  9.04 

1943  39.7 

lai 

17.4 

1.24 

F*b.  1 

3 

7.4 

235622.10 

-01536.6 

10.7 

10.4 

0.69 

19 

240.4 

23036.24 

20    158.8 

ia3 

17.7  1.26 

2 

3 

7.4 

0  015.53 

+  01516.7 

10.8 

10.4 

0.70 

20 

238.9 

23259.00 

2019  44.8 

18.6 

18.0,1.28 

3 

3 

7.3 

0  4   7.87 

046  8.3 

10.9 

10.6 

0.70 

21 

237.3 

23517.12 

203656.6 

18.9 

18.2  1.30 

4 

3 

7.3 

0  750.12 

+  11657.3 

11.0 

10.6 

0.71 

22 

236.5 

23730.37 

+2063  33.4 

19.2 

18.5  1.32} 

5 

3 

7.2 

01149.30 

14743.2 

11.1 

10.7 

0.72 

23 

233,7 

23938.53 

21    934.0 

19.5 

18.8  1.34, 

3 

7.1 

01538.38 

21826.2 

11.2 

10.8 

0.73 

24 

231.9 

24141.38 

21  24  57.7 

19.8 

19.1   1.37 

3 

7.0 

01926.36 

249  2.6 

11.3 

10.9 

0,73 

2^ 

230.0 

24338.67 

2139  43.3 

20.1 

19.4  1.39; 

3 

6.8 

02313.26 

31934.7 

11.5 

11.1 

0.74 

26 

227.9 

24530.14 

2I5349.B 

20.4 

19.7.1.42 

3 

6.6 

02650.05 

+  360  0.6 

11.6 

11.2 

a75 

27 

225.6 

24716.65 

+22  716.0 

20.7 

20.0  1.44  I 

3 

6.4 

03043.73 

4  2020.2 

11.7 

11.3 

0,75 

28 

223.3 

24854.64 

2220  0.7 
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Truuit 

Appawmt 

B-iioeniioD 

at 

Traaait. 

Apparent 

DeoOnatioin 

at 

TraiMit. 

Hor. 
Par. 

Semi. 

8.T.of 
Sem. 
Paaa. 
Mar. 

Date. 

Hean 

Time 

of 

Traiuit. 

Apparent 

B.Aaoenaioo 

at 

Tranait. 

at 

Tranait. 

Hor. 
Par. 

Semi 
dlam. 

8.T.of 
Sam. 

PAM. 

Mer. 

Oct.    1 

ii   m 
21  48.8 

h   m    a 
10  34  49.96 

+10  0  21.7 

6.8 

II 

6.5 

o!44 

Nov.16 

h    m 
2218.9 

h  m    0 
14   625.72 

-11*10  49.4 

II 
5.8 

II 
5.6 

0.38 

8 

21  49.5 

103927.08 

93533.7 

6.7 

6.5 

0.44 

17 

2219.7 

141112.31 

1137    1.7 

5.8 

5.6 

0.38 

3 

2150.1 

10  44   3.74 

91027.9 

6.7 

6.5 

0.44 

18 

2220.6 

141559.88 

12  257.9 

5.8 

5.6 

0.38 

4 

2150.8 

10  4839.96 

845  5.2 

6.7 

6.5 

0.44 

19 

2221.5 

14  20  48.45 

122837.5 

5.7 

5.5 

0.38 

5 

21  51.4 

105315.77 

81926.1 

6.6 

6.4 

0.43 

20 

2222.4 

14  2538.06 

1253  59.4 

5.7 

5.5 

0.38 

6 

21  52.0 

105751.17 

+  7  5331.3 

6.6 

6.4 

0.43 

21 

2223.3 

14  3028.71 

-1319  3.0 

5.7 

5.6 

0.38 

7 

21  52.6 

11    226.21 

72721.4 

6.6 

6.4 

0.43 

22 

2224.2 

14  3520.43 

134347.4 

5.7 

5.5 

0.38 

8 

2153.3 

11    7  0.90 

7  0  57.2 

6.6 

6.4 

0.43 

23 

2225.1 

14  4013.23 

14   811.7 

6.7 

5.5 

0.38 

9 

2153.9 

11  1135.27 

63419.2 

6.5 

6.3 

0.42 

24 

2226.1 

14  45   7.14 

14  3215.1 

5.7 

5.5 

0.38 

10 

21  54.6 

1116  9.35 

6  728.0 

6.5 

6.3 

0.42 

25 

2227.0 

14  50   2.16 

14  5556.8 

5.7 

5.5 

0.38 

11 

2155.2 

1120  43.16 

+  54024.4 

6.5 

6.3 

0.42 

26 

2228.0 

14  54  58.31 

-151916.1 

5.6 

5.5 

0.38 

12 

2155.8 

1125  16.73 

513  9.0 

6.5 

6.3 

0.42 

27 

2229.0 

14  5955.60 

154212.2 

5.6 

5.4 

0.38 

13 

2156.4 

1129  50.09 

4  4542.5 

6.4 

6.2 

0.42 

28 

2230.0 

15  4  54.06 

16   4  44.2 

5.6 

5.4 

0.38 

14 

21  57.0 

1134  23.26 

4  18  5.6 

6.4 

6.2 

0.41 

29 

2231.0 

15  9  53.69 

162651.3 

6.6 

5.4 

0.38 

15 

21  57.6 

113856.29 

3  5019.2 

6.4 

6.2 

0.41 

30 

2232.1 

1514  54.50 

164832.6 

5.6 

5.4 

0.38 

16 

2158.2 

114329.19 

+  32223.7 

6.4 

6.2 

0.41 

Deo.  1 

2233.2 

151956.50 

-17  9  47.6 

5.6 

5.4 

0.38 

17 

21  58.9 

1148   1.98 

254  19.9 

6.3 

6.1 

0.41 

2 

2234.3 

1524  59.69 

17  30  35.4 

5.6 

6.4 

0.38 

18 

21  59.5 

115234.71 

226  8.4 

6.3 

6.1 

0.41 

3 

2235.4 

1530   4.07 

17  5055.2 

5.6 

5.4 

0.38 

19 

22   0.1 

1157   7.42 

157  50.1 

6.3 

6.1 

0.41 

4 

2236.6 

15  35  9.66 

1810  46.3 

5.6 

6.4 

0.38 

80 

22  0.7 

12    140.11 

12925.8 

6.3 

6.1 

0.40 

5 

2237.8 

15  40  16.44 

1830  7.8 

5.5 

5.4 

0.38 

21 

22    1.3 

12  612.84 

+  1    056.1 

6.3 

6.0 

0.40 

6 

2239.0 

154524.42 

-184859.0 

5.5 

5.3 

0.38 

22 

22   1.9 

121045.63 

0  3221.7 

6.2 

6.0 

0.40 

7 

2240.2 

1550  33.58 

19  719.4 

5.5 

5.3 

0.38 

23 

22  2.5 

12  15  18.50 

+  0  343.4 

6.2 

6.0 

0.40 

8 

2241.4 

155543.93 

1925  8.0 

5.5 

5.3 

0.38 

24 

22  3.1 

121951.49 

-  0  24  58.2 

6.2 

6.0 

0.40 

9 

2242.7 

16  0  55.45 

194224.1 

5.5 

5.3 

0.38 

25 

22  3.7 

1224  24.63 

05342.2 

6.2 

5.9 

0.40 

10 

2244.0 

16  6   8.14 

1959  7.2 

6.6 

5.3 

0.38 

26 

22  4.3 

122857.95 

-  12227.7 

6.2 

5.9 

0.40 

11 

2245.3 

161121.97 

-20 15 16.6 

5.5 

6.3 

0.38 

27 

22  4.9 

123331.51 

1  51  14.2 

6.1 

5.9 

0.40 

12 

2246.6 

161636.92 

203051.4 

5.5 

6.3 

0.38 

28 

22  5.5 

1238  5.33 

220   1.0 

6.1 

5.9 

0.39 

13 

2247.9 

162152.98 

204551.1 

5.5 

5.3 

0.38 

29 

22  6.1 

124239.44 

24847.1 

6.1 

5.9 

0.39 

14 

2249.2 

162710.12 

21    015.0 

5.4 

6.3 

0.38 

30 

22  6.7 

12  4713.89 

31732.0 

6.1 

5.9 

0.39 

15 

2250.5 

163228.31 

21  14  2.4 

5.4 

5.3 

0.38 

31 

22  7.4 

12  5148.69 

-3  4614.8 

6.1 

5.8 

0.39 

16 

22  51.9 

16  3747.51 

-21  27  12.7 

5.4 

5.3 

0.38 

Nov.  1 

22  8.1 

125623.90 

4  14  54.8 

6.0 

5.8 

0.39 

17 

2253.3 

1643  7.68 

2139  45.4 

5.4 

5.2 

0.38 

2 

22  8.8 

13   0  59.55 

4  43  31.4 

6.0 

5.8 

0.39 

18 

2254.7 

16  4828.81 

21  51  39.9 

5.4 

6.2 

0.38 

3 

22  9.5 

13   535.67 

512  3.6 

6.0 

5.8 

0.39 

19 

2256.1 

16  53  50.84 

22  255.5 

5.4 

6.2 

0.38 

4 

2210.2 

1310  12.32 

540  30.9 

6.0 

5.8 

0.39 

20 

2257.6 

165913.73 

221331.8 

5.4 

5.2 

0.38 

6 

2210.8 

1314  49.52 

-  6  852.4 

6.0 

5.8 

0.39 

21 

22  59.0 

17   4  37.44 

-222328.3 

6.4 

6.2 

0.38 

6 

2211.5 

13  1927.32 

6  37   7.4 

5.9 

5.7 

0.39 

22 

23  0.5 

1710    1.92 

223244.4 

5.4 

6.2 

0.37 

7 

2212.1 

1324   5.75 

7  515.0 

6.9 

5.7 

0.38 

23 

23    1.9 

171527.11 

2241  19.7 

5.4 

6.2 

0.37 

8 

2212.8 

1328  44.84 

7  3314.6 

5.9 

5.7 

0.38 

24 

23   3.4 

172052.97 

224913.8 

5.4 

5.2 

0.37 

9 

2213.5 

13  3324.65 

8    1    5.4 

5.9 

5.7 

0.38 

25 

23   4.9 

17  2619.44 

22  5626.4 

5.4 

5.2 

0.37 

10 

2214.2 

13  38  5.19 

-82846.7 

5.9 

5.7 

0.38 

26 

23  6.4 

17  3146.46 

-23  257.0 

6.4 

6.2 

0.37 

11 

2215.0 

13  4246.50 

85617.5 

5.9 

5.7 

0.38 

27 

23   7.9 

17  37  13.99 

23  8  45.4 

5.4 

6.2 

0.37 

12 

2215.8 

13  47  28.61 

9  23  37.3 

5.8 

5.6 

0.38 

28 

23   9.4 

174241.96 

2313  51.2 

5.3 

6.2 

0.37 

13 

2216.5 

13  5211.55 

950  45.2 

5.8 

5.6 

0.38 

29 

23  10.9 

17  4810.32 

23  18  14.2 

5.3 

5.1 

0.37 

14 

2217.3 

13  56  55.37 

1017  40.4 

5.8 

5.6 

0.38 

30 

2312.5 

17  5339.01 

232154.1 

5.3 

5.1 

0.37 

15 

2218.1 

14    140.08 

-1044  22.0 

5.8 

5.6 

0.38 

31 

2314.0 

17  59  7.96 

-2324  50.7 

5.3 

5.1 

0.37 

16 

2218.9 

14   625.72 

-11  1049.4 

5.8 

5.6 

0.38 

32 

9315.6 

18  4  37.13 

-2327  3.9 

5.3 

6.1 

0.37 

JUPITBE,   1889. 
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FOB  f  BANSrr  AT  WASHHrGTON. 

Date. 

lf«MI 

Time 

of 

Tnodi. 

TiMidt. 

•i 
Tnnaii. 

Hot. 

PoUr 

8.T0I 
Bern. 

PSM. 

Mar. 

IHite. 

Mmo 

Ttm« 

of 

Tnuiait. 

R-AsoeiwioD 
ftt 

Tnuuit. 

AppArent 
DeoOnsUoD 

Tnnsit 

Hor. 
P*r. 

Polar 
dUm. 

8.T.of' 
PttM. 

Mer. 

1 

.'     i 
1.63' 

Apr.  1 

km 
1748.6 

h  m    • 
183933.36 

O      0       t$ 

-995636.5 

1.7 

I8'.5 

• 
1.43 

May  17 

k   m 
14  47.5 

h  m     • 
18  3917.85 

0    1     II 
-93  0  13.7 

ti 
9.0 

%}A 

9 

1745.0 

183950.76 

995696.3 

1.7 

18.5 

1.43 

18 

14  43.3 

183159.96 

93   0  33.9 

9.0 

91. 3|  I.G4  1 

3 

1741.4 

1833   7.41 

995616.7 

1.7 

18.6 

1.43 

19 

14  39.0 

183139.96 

93   0  54.6 

9.0 

91.3 

1.64. 

4 

1737.7 

183393.99 

9956   7.5 

1.8 

18.6 

1.44 

90 

14  34.7 

18  3190.09 

93    1  15.7 

9.0 

91.4 

1.64 

6 

1734.0 

1833  38.41 

995658.8 

1.8 

18.7 

1.44 

91 

14  30.5 

183059.39 

93    137.9 

9.0 

91.4 

1.65 

1 

6 

17  30.3 

183359.76 

-995550.8 

1.8 

18.7 

1.44 

99 

14  96.9 

183038.09-93    159.1 

9.0 

91.5  1.65 

7 

1796.6 

1834   0.35 

995543.3 

1.8 

18.8 

1.45 

93 

14  91.9 

1830  16.13 

93   991.4 

9.0 

91. 5I  1.65 

8 

1799.9 

1834  19.18 

995536.4 

1.8 

18.9 

1.45 

94 

14  17.6 

189953.54 

93  944.0 

9.0 

91.6  1.66, 

9 

17  19.9 

1834  31.93 

995530.1 

1.8 

19.0 

1.46 

96 

14  13.3 

189930.39 

93   3  6.9 

9.0 

91. e,  1.66 

10 

17  15.4 

1834  49.50 

995594.5 

1.8 

19.1 

1.46 

96 

14   8.9 

18  99  6.49 

93   3  30.1 

9.0 

91.7 

1.67  1 

11 

1711.7 

1834  59.98 

-995519.5 

1.8 

19.1 

1.47 

97 

14    4.6 

189849.06 

-93   3  53.5 

9.0 

91.7 

1.67 1 

U 

17  7,9 

1835  9.68 

9955  15.1 

1.8 

19.9 

1.47 

96 

14    0.9 

189817.05 

93   4  17.9 

9.0 

91.8 

1.67' 

13 

17  4.1 

183511.60 

995511.4 

1.8 

19.9 

1.48 

99 

13  55.9 

1897  51.48 

93   4  41.0 

9.0 

91.8 

1.68, 

U 

17   0.3 

183519.79 

9955  8.5 

1.8 

19.3 

1.48 

30 

13  51.5 

1897  95.36 

93   5   5.0 

9.1 

91.9 

1.68 

16 

1656.5 

183597.05 

9955  6.9 

1.8 

19.3 

1.49 

31 

13  47.9 

189658.70 

93   599.1 

9.1 

91.9 

1.68  i 

16 

1659.7 

183533.58 

-9955   4.6 

1.8 

19.4 

1.50 

June  1 

13  49.8 

189631.54 

-93   5  53.4 

9.1 

91.9 

1.69| 

17 

1648.8 

183539.31 

9955  3.7 

\A 

19.5 

1.50 

9  13  38.4 

1896   3.88 

93   617.7 

9.1 

99.0 

1.69 

18 

1645.0 

183544.94 

9955  3.6 

1.8 

19.5 

1.51 

3|  13  34.0 

1895  35.76 

93  6  49.9 

9.1 

99.0 

1.70 ; 

19 

1641.1 

183548.37 

9955   4.1 

1.8 

19.6 

1.51 

4  1399.6 

1895   7.18 

93   7   6.6 

9.1 

99.0 

1.70 

90 

1637.9 

183551.69 

9955   5.4 

1.8 

19.6 

1.59 

5 

1395.9 

1894  38.17 

93   7  31.0 

9.1 

99.0 

1.70 

1 

91 

1633.3 

183554.19 

-9955   7.5 

1.9 

19.7 

1.59 

6 

1390.8 

1894   8.75 

-93   7  55.5 

9.1 

99.1 

1.70 

« 

1699.4 

183555.88 

995510.3 

1.9 

19.8 

1.53 

7 

13  16.4 

189338.93 

93  819.8 

9.1  99.1 

1.70, 

93 

1695.5 

183556.76 

9955  13.9 

1.9 

19.8 

1.53 

8 

1311.9 

1893   8.73 

93  844.1 

9.lj99.l 

1.71 

94 

1691.6 

183556.82 

9955  18.9 

1.9 

19.9 

1.54 

9|l3   7.5 

189938.17 

93   9  8.3 

9.1|99.l 

1.71' 

95 

16 17.6 

183556.06 

995593.3 

1.9 

90.0 

1.54 

10 

13   3.0 

1899  7.98 

93  9  39.4 

9.1 

99.9 

1.71 

96 

16  13.7 

183554.48 

-995699.1 

1.9 

90.0 

1.55 

11 

19  58.6 

189136.08 

-93  9  56.4 

9.1 

99.9 

1.71 

97 

16  9.7 

183559.09 

995535.6 

1.9 

90.1 

1.55 

19 

1954.1 

1891    4.59 

93  1090.9 

9.1 

99.9 

1.71 1 

98 

16  5.7 

183548.88 

995549.9 

1.9 

90.1 

1.56 

13 

1949.7 

1890  39.89 

93  10  43.7 

9.1 

99.9!  1.71 ; 

99 

16   1.7 

1835  44.85 

99  5651.0 

1.9 

90.9 

\M 

14 

1945.9 

1890  0.79 

93  11    7.0 

9.1 

99.9,  1.71 

30 

1557.7 

1835  40.01 

995559.8 

1.9 

90.9 

1.67 

16 

1940.7 

181998.53 

931130.1 

9.1 

99.9 

1.71] 

M»7  1 

1553.7 

1835  34.36 

-9966  9.4 

1.9 

90.3 

1.57 

16 

1936.3 

181856.06 

-93  1 1  53.0 

9.1 

99.3 

..7.1 

1649.7 

183597.91 

99  5619.6 

1.9 

90.3 

1.58 

17 

1931.8 

181893.40 

93  19  15.5 

9.1 

99.3 

1.72' 

1545.6 

183590.65 

995630.6 

1.9 

90.4 

1.58 

18 

1997.3 

1817  50.68 

931937.7 

9.1 

99.3 

1.73 

1541.5 

183519.60 

995649.3 

1.9 

90.4 

1.50 

19 

1999.8 

18  17  17.61 

93  1959.7 

9.  r  99.3;  1.79 

1537.4 

1835  3.74 

995654.7 

1.9 

90.5 

1.59 

90 

19  18.3 

181644.53 

931391.3 

9.1  29.3.  1.79" 

1533.4 

1834  54.10 

-9957   7.8 

1.9 

90.5 

1.60 

91 

19  13.9 

181611.34 

-931349.5 

9.1 

99.3,  1.79  j 

1599.3 

1834  43.68 

995791.6 

1.9 

90.6 

1.60 

99 

19  9.4 

181538.07 

93  14   3.4 

9.1 

99.3;  1.79' 

1595.1 

1834  39.48 

996736.1 

1.9 

90.7 

1.60 

93 

19  4.9 

1815  4.74 

93  14  93.9 

9.1  99.3,  1.79 

1591.0 

183490.51 

9957  51.9 

9.0 

90.7 

1.61 

94 

19  0.4 

1814  31.39 

93  14  44.0 

9.1|99.3  1.73 

10 

I516i» 

1834   7.78 

9958  6.9 

9.0 

90.8 

1.61 

95 

1155.9 

181358.04 

93  15  3.7 

9.1  99.3  1.73 

1        '         1 

1519.7 

183354.99 

-995893.3 

9.0 

90.9 

1.61 

96 

1151.4 

181394.79 

-931593.0 

9.1,99.3  1.73 

15  8.5 

183340.06 

995840.3 

9.0 

90.9 

1.61 

97 

1146.9 

181951.44 

93  1541.9 

9.1199.3  1.73' 

15  4.4 

183396.07 

995857.9 

9.0 

91.0 

1.69 

98 

1149.4 

18  19  18.93 

9316  0.3 

9.1;  99.3  1.73 

15  0.9 

1833  9.36 

995916.0 

9.0 

91.0 

1.69 

99 

1137.9 

181145.11 

93  16  18.3 

9.IJ99.3  1.73 

14  66.0 

183959.90 

995931.7 

9.0 

91.1 

1.69 

36 

1133.5 

1811  19.11 

93  1635.9 

9.1.99.3  1.73, 

1 

14  51.7 

183935.73 

-99  5954.0 

9.0 

91.1 

1.63 

Jalj  1 

1199.0 

18  10  39.96 

-931653.1 

9.li9^3  1.73 

14  47.5 

183917.85 

-93   013.7 

9.0I9I.9 

1.63 

9 

1194.5  18  10   6.57i-93  17   9.8 

9.1  99.3  1.73 

26 
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FOE  TEANSIT  AT  WASHINCiTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.ABOention 

at 

Tranalt. 

\ 

Apparent 

DeoUnatioD 

at 

Transit. 

-23  16  53!  1 

Hor. 
Par. 

PoUr 
Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Polar 
8«ni. 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

July   1 

h    m 
1129.0 

h  m     8 
1810  39.25 

** 
2.1 

22r3 

s 
1.73 

Aug.  16 

h    m 
811.2 

h  m     8 
17  53  37.61 

-23  24  23.6 

l'.9 

20'.7 

1.60 

2 

1124.5 

1810   6.57 

23  17   9.8 

2.1 

82.3 

1.73 

17 

8   7.1 

175331.33 

2324  30.7 

1.9 

20.6 

1.59 

3 

1120.0 

18   9  34.09 

2:)  17  26.1 

2.1 

22.3 

1.72 

18 

8   3.1 

17  53  25.86 

23  24  37.9 

1.9 

20.6 

1.69 

4 

11  15.6 

18   9    1.81 

23  1741.9 

2.1 

22.3 

1.72 

19 

7  59.1 

17  53  21.20 

23  24  45.2 

1.9 

20.6 

1.68 

5 

11  11.1 

18  829.78 

23  17  57.3 

2.1 

22.3 

1.72 

20 

755.1 

17  6317.36 

2324  52.6 

1.9 

20.4 

1.68 

6 

11    6.7 

18   7  58.00 

-23  18  12.3 

2.1 

22.3 

1.72 

21 

751.1 

17  5314.33 

-23  25  0.0 

1.9 

20.4 

1.67 

7 

11    2.2 

18   7  26.50 

231826.9 

2.1 

22.2 

1.72 

22 

7  47.2 

1753  12.13 

2326   7.5 

1.9 

20.3 

1.57 

8 

10  57.8 

18   65.5.30 

23  1841.1 

2.1 

22.2 

1.72 

23 

7  43.2 

17  5310.74 

23  2515.1 

1.9 

20.2 

1.56 

9 

10  63.3 

18   624.43 

23  18  54.8 

2.1 

22.2 

1.72 

24 

7  39.3 

175310.17 

23  2622.9 

1.9 

20.2 

1.56 

10 

10  48.9 

18   553.90 

23  19   8.1 

2.1 

22.2 

1.71 

25 

7  35.3 

17  5310.42 

2326  30.7 

1.9 

20.1 

1.55 

,, 

10  44.4 

18   523.74 

-23  1921.0 

2.1 

22.2 

1.71 

26 

7  31.4 

1763  11.50 

-232538.6 

1.9 

20.1 

1.55 

12 

10  40.0 

18   4  53.95 

23193.3.5 

2.1 

•22.1 

1.71 

27 

7  27.5 

17  6313.41 

23  2646.6 

1.9 

20.0 

1.54 

13 

10  35.6 

18   4  24.56 

2319  45  6 

9.1 

22.1 

1.71 

28 

7  23.6 

1753  16.15 

23  2664.7 

1.9 

19.9 

1.54 

14 

1031.2 

18   3  55.60 

23  19  57.3 

2.1 

22.1 

1.71 

29 

7  19.8 

17  53  19.72 

23  26  2.9 

1.9 

19.9 

1.53 

15 

1026.8 

18   3  27.06 

2320   8.7 

2.1 

22.1 

1.71 

30 

716.9 

176:)  24.11 

232611.1 

1.9 

19.8 

1.53 

16 

10  22.4 

18  258.98 

-23  20  19.7 

2.1 

22.0 

1.70 

31 

712.0 

17  5329.32 

-23  2619.6 

1.9 

19.7 

1.53 

17 

10  18.0 

18  2  31.37 

2320  30.4 

2.1 

22.0 

1.70 

Sept.  1 

7   8.2 

17  53  35.34 

2326  27.9 

1.9 

19.7 

1.52 

18 

10  13.6 

18   2   4.26 

23  2040.7 

2.1 

22.0 

1.70 

2 

7   4.4 

17  53  42.17 

2:)  26  36.4 

1.9 

19.6 

1.52 

19 

10  9.2 

18    137.67 

23  2050.7 

2.1 

21.9 

1.70 

3 

7   0.6 

17  6349.81 

23  26  45.0 

1.9 

19.6 

1.61 

20 

10  4.9 

18    1  11.60 

23  21    0.5 

2.1 

21.9 

1.69 

4 

656.8 

17  63  58.26 

232653.6 

1.8 

19.6 

1.51 

21 

10   0.5 

18   046.07 

-23  21    9.9 

2.1 

21.9 

1.69 

5 

653.0 

17  54   7.52 

-2327   2.3 

1.8 

19.5 

1.50 

22 

9  56.2 

18   021.10 

23  21  19.0 

2.1 

21.8 

1.69 

6 

649.3 

17  54  17.58 

2327  10.9 

1.8 

19.4 

1.50 

23 

9  51.8 

17  59  56.72 

232127.9 

2.0 

21.8 

1.69 

7 

6  45.5 

17  54  28.4^ 

2327  19.5 

1.8 

19.4 

1.49' 

24 

9  47.5 

17  59  32.91 

232136.5 

2.0 

21.8 

1.68 

8 

641.8 

17  54  40.06 

2327  28.2 

1.8 

19.3 

1.49' 

25 

9  43.2 

17  59   9.71 

232144.9 

2.0 

21.7 

1.G8 

9 

6  38.1 

17  54  52.48 

23  27  36.9 

1.8 

19.3 

1.48 

26 

9  38.9 

175847.15 

-232153.1 

2.0 

21.7 

1.68 

10 

6  34.3 

17  65   6.69 

-23  27  45.6 

1.8 

19.2 

1.48, 

27 

9  34.6 

17  5825.22 

2322    1.1 

2.0 

21.7 

1.67 

11 

6  30.6 

17  6519.67 

2327  54.2 

1.8 

19.1 

1.47, 

28 

9  30.3 

17  58   3.94 

2322  8.9 

2.0 

21.6 

1.67 

12 

626.9 

1765  34.42 

2328  2.8 

1.8 

19.1 

1.47  1 

29 

926.0 

17  57  43.33 

2322  16.6 

2.0 

21.6 

1.66 

13 

62.3.3 

17  6549.94 

232811.3 

1.8 

19.0 

1.47, 

30 

921.8 

17  57  23.41 

232224.1 

2.0 

21.5 

1.66 

14 

619.6 

17  56  6.22 

232819.8 

1.8 

18.9 

1.46 1 

31 

9  17.5 

17  57   4.18 

-232231.5 

2.0 

21.5 

1.66 

15 

6  15.9 

17  5623.26 

-23  2828.1 

1.8 

18.9 

1.46 

Aug.  1 

9  13.2 

17  5645.65 

2322  38.7 

2.0 

21.4 

1.65 

16 

6  12.3 

175641.04 

232836.4 

1.8 

18.8 

1.46 

2 

9   9.0 

17  56  27.84 

232245.9 

2.0 

21.4 

1.65 

17 

6   8.7 

17  56  59.60 

2328  44.5 

1.8 

18.7 

1.46 

3 

9   4.8 

17  56  10.75 

23  22  53.0 

2.0 

21.3 

1.64 

18 

6   5.1 

17  57  18.90 

232852.6 

1.8 

18.7 

1.44  1 

4 

9  0.6 

17  55  54.39 

2323   0.1 

2.0 

21.3 

1.64 

19 

6    1.5 

1757.38.95 

23  29   0.4 

1.8 

18.6 

1.44' 

1 

5 

856.4 

17  55  38.77 

-23  23   7.0 

2.0 

21.2 

1.64 

20 

557.9 

1767  69.74 

-2329  8.1 

1.7 

18.5 

1.44 

6 

852.2 

17  5523.89 

23  2314.0 

2.0 

21.2 

1.63 

21 

5  54.3 

17  5821.27 

232915.6 

1.7 

18.5 

1.43 

7 

848.1 

17  55   9.78 

2323  20.9 

2.0 

21.1 

1.63 

22 

5  50.8 

17  68  43.52 

232923.0 

1.7 

18.4 

1.43! 

8 

843.9 

17  54  56.42 

23  2327.8 

2.0 

21.1 

1.63 

23 

547.2 

17  59   6.49 

232930.1 

1.7 

18.3 

1.42 

9 

8  39.8 

17  54  43.84 

2323  34.7 

2.0 

21.0 

1.62 

24 

643.7 

175930.18 

2829  37.0 

1.7 

18.3 

1.42 

10 

8  35.7 

17  54  32.02 

-232341.6 

2.0 

21.0 

1.62 

25 

5  40.1 

17  69  54.67 

-232943.6 

1.7 

18.2 

1.42 

n 

8  31.5 

17  54  20.99 

2323  48.5 

2.0 

20.9 

1.61 

26 

5  36.6 

18  0  19.67 

232949.9 

1.7 

18.2 

1.41 

12 

827.4 

17  54  10.73 

23  2355.4 

2.0 

20.9 

1.61 

27 

533.1 

18   0  45.46 

232956.9 

1.7 

18.1 

1.41 

13 

823.4 

1754    1.25 

23  24   2.4 

1.9 

20.8 

1.61 

28 

529.6 

18    111.96 

23  30   1.7 

1.7 

18.1 

1.40 

14 

8  19.3 

17  53  52.57 

23  24   9.4 

1.9 

20.8 

1.60 

29 

526.2 

18    139.12 

23  30   7.1 

1.7 

18.0 

1.40 

15 

8  15.2 

17  53  44.69 

-2324  16.4 

1.9 

20.7 

1.60 

30 

522.7 

18  2  6.98 

-23  3012.1 

1.7 

18.0 

1.39 

16 

811.2 

17  53  37.61 

-23  24  2:^.5 

1.9  20.7  1.60 

Oct.    1 

519.2 

18  2  36.50-23  30  16.8 

1.7 

18.0 

1.39 1 

SATTTEN,   1889. 
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FOE  TBAKSIT  AT  WASHINGTON. 

Di4*. 

Time 

of 

TnMtt 

TTHMtl 

at 

TnasH. 

Hor. 
Pitf. 

PoUr 
8«al. 

Scon. 

PSM. 

Mer. 

Dnie. 

Time 

of 

TnnsU. 

RiSemSon 

at 

Tnnait. 

De^natUm 
Tniwit. 

8.T.of 

PoUr  Som. 

Hor.j8«mi'PaM. 

Par.  diam.  Her.  1 

1          1          ' 

Jan.   1 

ti   m 
14  40.1 

li  m     • 
99841.77 

0      #       i/ 

-I-IO   110.5 

** 

If 
9.4 

0*09 

Peb.16 

h    m 
1130.1 

h   m     • 
91530.37 

+17   896!4 

I.l"   9.50.71  1 

9 

14  30.0 

99898.09 

10  930.9 

9.4 

0.09 

10 

1195.8 

9  1511.00 

17  964.9 

l.l'   9.5  0.71 

3 

14  31.8 

99815.13 

10  345.3 

9.4 

0.70 

17 

1191.0 

9  14  53.07 

17  1199.0 

I.l'   9.5  0.71 

4 

1497.7 

998   1.39 

10  5   1.8 

9.4 

0.70 

18 

1117.3 

9  14  34.00 

171949.4 

I.ll   9.5; 0.71 

5 

14  93.5 

99747.90 

10  019.0 

9.4 

0.70 

19 

11  13.1 

9  14  10.97 

17  14  16.3 

l.l!   9.5 

0.71  1 

6 

14  19.4 

99739.77 

••-10  7  3ao 

9.4 

0.70 

90 

11    8.9 

9  1358.09 

+171540.3 

l.lj   9.5 

0.711 

7 

14  15.9 

99718.04 

10  858.9 

9.4 

0.70 

91 

11    4.0 

913  40.07 

1717   4.3 

l.l 

9.5 

0.71' 

8 

1411.0 

997   3.03 

101090.4 

9.4 

0.70 

99 

11    0.4 

91399.99 

17  1897.9 

1.1 

9.6 

0.71  ' 

9 

14   8.8 

99047.73 

101143.0 

9.4 

0.70 

93 

1050.9 

913  4.55 

171949.1 

l.l 

9.6 

0.71 

10 

14   9.0 

99039.10 

1013  0.8 

9.4 

0.70 

94 

1069.0 

91947.07 

1791    9.8 

1.1 

9.5 

0.71 

11 

1358.4 

99010.33 

•1-1014  31.0 

9.4 

0.70 

96 

1047.7 

91999.79 

+179999.4 

1.1 

9.5 

0.711 

19 

1354.9 

998  0.94 

10 15  57.4 

9.5 

0.70 

90 

1043.6 

91919.71 

17  9347.7 

l.l 

9.5 

0.711 

13 

1350.0 

99543.90 

101794.1 

9.6 

0.70 

97 

1039.3 

91155.80 

17  95  4.9 

i.r 

9.5 

0.71  i 

14 

1345.8 

99597.33 

101851.7 

9.6 

0.70 

98 

1036.1 

91139.93 

179090.8 

l.l 

9.5 

0.71 

15 

1341.0 

99510.53 

109090.9 

9.6 

0.70 

Mmr.  1 

1030.9 

91199.83 

1797  35.3 

l.l 

9.5 

0.71 

10 

1337.4 

994  53.51 

•1-109149.5 

9.6 

0.71 

9 

1090.7 

911    0.09 

+17  9848.0 

l.l 

9.4 

0.71 

17 

1333.9 

994  30.97 

109319.0 

9.6 

0.71 

3 

1099.6 

91050.80 

1730  0.6 

l.l 

9.4 

0.71 

18 

1398.9 

9941&83 

1094  50.3 

9.6 

0.71 

4 

10  18.3 

91036.19 

17  31  II.O 

l.l 

9.4 

0.71 

19 

1394.7 

994    1.90 

109091.8 

9.6 

0.71 

6 

10  14.1 

91019.86 

173990.0 

l.l 

9.4 

0.70 

90 

1390.5 

99343.39 

1097  53.8 

9.6 

0.71 

0 

10  9.9 

910  4.80 

17  3397.6 

l.l 

9.4 

0.70 

91 

13  10.9 

99395.40 

•1-109990.4 

9.6 

0.71 

7 

10  5.7 

9  950.03 

+1734  33.0 

l.l 

9.4 

0.70  j 

99 

13  19.0 

993  7.96 

103059.5 

9.5 

0.71 

8 

10   1.0 

9  936.60 

173538.9 
17  30  41.^ 

l.l 

9.4 

0.70 1 

93 

13  7.8 

9994a94 

103933.0 

9.6 

0.71 

9 

957.4 

9  991.39 

l.l 

9.4 

0.70 

94 

13  3.5 

99930.48 

1034  0.9 

9.6 

0.71 

10 

953.9 

9  9  7.64 

173749.0 

l.l 

9.4 

0.70 

95 

1950.3 

99911.89 

103541.9 

9.6 

0.71 

11 

949.1 

9  854.00 

173849.6 

1.1 

9.4 

0.70 

90 

1955.1 

99153.18 

•MO  37  15.8 

9.6 

0.71 

19 

944.9 

9  840.79 

+173940.7 

1.1 

9.4 

0.70 

97 

1950.8 

99134.36 

103850.0 

9.6 

0.71 

13 

9  40.8 

9  897.99 

174037.3 

1.1 

9.3 

0.70 

98 

1940.0 

991  15.49 

104095.0 

9.0 

0.71 

14 

930.0 

9  815.38 

174139.9 

1.1 

9.3  0.70 

99 

1949.3 

99050.41 

1049  0.8 

9.0 

0.71 

15 

939.5 

9  8  3.18 

174995.5 

1.1 

9.3  0.70 

30 

193ai 

99037.31 

104330.0 

9.0 

0.71 

10 

998.4 

9  761.34 

174317.1 

1.1 

9.3 

0.70 

81 

1933.8 

99018.15 

•1-104511.3 

9.0 

0.71 

17 

994.3 

9  739^ 

+1744  0.9 

1.0 

9.3 

0.70 

Wb.  1 

1999.8 

91958.93 

10  4040.5 

9.0 

0.71 

18 

990.1 

9  798.79 

1744  56.1 

1.0 

9.3 

0.70 

9 

1995.3 

91939.00 

104891.0 

9.0 

0.71 

19 

910.0 

9  717.96 

174541.6 

1.0 

9.3 

0.70 

3 

1991.1 

91990.37 

104950.7 

9.0 

0.71 

90 

911.9 

9  7  7.55 

174090.1 

1.0 

9.3 

0.70 

4 

1910.8 

919   1.05 

105131.5 

9.0 

0.71 

91 

9  7.8 

9  057.59 

1747  8.^ 

1.0 

9.9 

0.09 1 

5 

1919.0 

91841.79 

•1-1053  0.0 

9.0 

0.71 

99 

9  3.8 

9  047.88 

+174750.0 

1.0 

9.9 

0.69 

0 

19  a3 

91899.39 

1054  40.3 

9.0 

0.71 

93 

859.7 

9  038.09 

174899.3 

1.0 

9.9  0.69 
9.9I0.O9, 

7 

19  4.0 

918  3.08 

105014.9 

9.0 

0.71 

94 

855.0 

9  099.74 

1749  0.8 

1.0 

8 

1159.8 

91743.79 

105747.0 

9.0 

0.71 

95 

851.5 

9  091.90 

17  4949.4 
17  5010.9 

+176048.9 

1.0 

9.9{  0.09 
9.9^  0.09 

0 

1155.0 

91794.54 

105990.0 

9.0 

0.71 

90 

847.5 

9  013.18 

1.0 

10 

1151.8 

917  5.33 

+17  053.1 

9.0 

0.71 

97 

843.4 

9  0  5.50 

1.0 

9.?  0.09, 

11 

1147.1 

91040.18 

17  995.1 

9.0 

0.71 

98 

839.3 

9  568J93 

1761  18.4 

1.0 

9.1-0.09 

19 

1149.8 

91097.10 

17  360.4 

9.0 

0.71 

99 

835.3 

9  551.37 

17  5140.0 

1.0 

9.1  0.68 

13 

1138.0 

910  aio 

17  597.1 

9.5 

0.71 

30 

831.3 

9  544.93 

17  5913.0 

1.0 

9.1  0.68 

14 

1134.3 

91549.18 

17  057.1 

9.5 

0.71 

31 

897.9 

9  538.89 

175937.0 

1.0 

9.1' 0.68 

15 

1130.1 

91530.3^ 

•1-17  898.4 

9.5 

0.71 

Apr.  1 

893.9 

9  533.98 

+17  53  0.9 

1.0    9.1  0.68 

10 

1195.8 

91511.00 

+17  954.9 

11 

9.5 

0.71 

9 

8  19.9 

9  598.091+175391.0 

l.0<   9.1  0.6H 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TrADsit 

AppArent 

R.  Ascension 

at 

Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

B.T.of 
Sem. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

TnuMit. 

Apparent 

at 
Transit. 

Hor. 
Par. 

Ssml. 
diam. 

a.T.of 
Sem. 
Pan. 

Apr.  1 

h    in 
12  32.8 

h  m     s 
1315  53.86 

O       #       II 

-719  8.7 

0.5 

// 
1.9 

o!l3 

MajlO 

h    m 
929.3 

h 
13 

m     s 
916.33 

O       1       II 

-6  39  36.6 

II 
0.6 

1.9 

a 
0.13 

8 

1228.7 

13  15  44.36 

71811.3 

0.5 

1.9 

0.13 

17 

925.3 

13 

9   9.50 

63856.7 

0.6 

1.0  0.13 

3 

1224.6 

1315  34.82 

7  17  13.8 

0.5 

1.9 

0.13 

18 

921.2 

13 

9  2.80 

63816.6 

0.6 

1.9  0.13 

4 

1220.6 

13  15  25.26 

716  16.1 

0.5 

1.9 

0.13 

19 

917.2 

13 

866.24 

63738.4 

0.6 

1.9 

0.13 

5 

12  16.5 

13  15  15.68 

7  1518.3 

0.6 

1.9 

0.13 

20 

913.2 

13 

849.83 

637   1.1 

0.5 

1.9 

0.18 

6 

12  12.4 

1315   6.09 

-7  14  20.5 

0.5 

1.9 

0.13 

21 

9  9.1 

13 

843.66 

-6  3624.6 

0.6 

1.9 

0.13 

7 

12  8.3 

1314.56.49 

7  1322.7 

0.5 

1.9  0.13 

22 

9   5.1 

13 

837.43 

63649.1 

0.5 

1.9 

0.13 

8 

12  4.2 

1314  46.88 

7  1224.8 

0.5 

1.9  0.13 

23 

9    1.1 

13 

831.46 

63614.6 

0.5 

1.9 

0.13 

9 

12  0.1 

13  14  37.27 

7  1126.9 

0.5 

1.9  0.13 

24 

8  57.0 

13 

825.64 

63441.0 

0.5 

1.9 

0.13 

10 

1 1  56.0 

1314  27.67 

71029.1 

0.5 

1.9 

0.13 

25 

853.0 

13 

8  19.96 

634   8.4 

0.5 

1.9 

0.13 

n 

1151.9 

13  14  18.07 

-7   9  31.4 

0.5 

1.9 

0.13 

26 

849.0 

13 

8  14.47 

-63336.8 

0.5 

1.9 

0.13 

12 

1147.8 

13  14   8.48 

7   83.3.8 

0.5 

1.9 

0.13 

27 

845.0 

13 

8   9.12 

633  6.1 

0.5 

1.9 

0.13 

13 

1143.7 

1313  58.90 

7   7  36.3 

0.5 

1.9 

0.13 

28 

8  40.9 

13 

8  3.94 

63236.6 

0.5 

1.9 

0.13 

14 

1139.6 

1313  49.35 

7   638.9 

0.5 

1.9 

0.13 

29 

836.9 

13 

7  58.92 

632  7.9 

0.5 

1.9 

0.13 

15 

1135.6 

131339.82'     7   541.6 

0.5 

1.9 

0.13 

30 

832.9 

13 

7  64.07 

63140.4 

0.6 

1.9 

0.13 

16 

1131.5 

13  13  30.31 

-7   4  44.6 

0.5 

1.9 

0.13 

31 

828.9 

13 

749.38 

-631  13.9 

0.6 

1.9 

0.13 

17 

1127.4 

431320.831     7   3  47.8 

0.5 

1.9 

0.13 

June  1 

824.9 

13 

7  44.87 

6  30  48.6 

0.6 

1.9 

0.13 

18 

1123.3 

1313  11.39     7   251.2 

0.5 

1.9 

0.13 

2 

820.9 

13 

740.53 

63024.1 

0.6 

1.9 

0.13 

19 

n  19.2 

13  13    1.981     7    154.8 

0.5 

1.9 

0.13 

3 

816.9 

13 

7  36.37 

630  0.8 

0.5 

1.9 

0.13 

20 

11  15.1 

131252.61 

7   0  58.7 

0.5 

1.9 

0.13 

4 

812.9 

13 

7  32.38 

629  36.7 

0.6 

1.9 

0.13 

21 

11  11.1 

131243.29 

-7   0   3.0 

0.5 

1.9 

0.13 

5 

8  8.9 

13 

728.67 

-62917.6 

0.5 

1.9 

0.13 

22 

11    7.0 

131234.02 

659   7.5 

0.5 

1.9 

0.13 

6 

8  4.9 

13 

724.94 

62667.7 

0.6 

1.9 

0.13 

23 

U    2.9 

131224.81 

65812.5 

0.5 

1.9 

0.13 

7 

8  0.9 

13 

721.48 

62838.8 

0.6 

1.9 

0.13 

24 

10  58.8 

13  1215.64 

6  5717.7 

0.5 

1.9 

0.13 

8 

7  56.9 

13 

7  18.21 

62821.1 

0.6 

1.9 

0.13 

25 

10  54.7 

1312  6.54 

6  5623.4 

0.5 

1.9 

0.13 

9 

7  52.9 

13 

7  15.12 

628  4.6 

0.6 

1.9 

0.13 

26 

1050.6 

13  1157.51 

-6  5529.5 

0.5 

1.9 

0.13 

10 

7  49.0 

13 

7  12.91 

-62749.0 

0.6 

1.9 

0.13 

27 

10  46.6 

13  1148.55 

6  54  36.1 

0.5 

1.9 

0.13 

U 

7  45.0 

13 

7  9.49 

62734.8 

0.6 

1.9 

0.13 

28 

10  42.5 

131139.66 

6  53  43.1 

0.5 

1.9 

0.13 

12 

741.0 

13 

7  6.95 

62721.7 

0.6 

1.9 

0.13 

29 

10  38.4 

131130.85 

65250.6 

0.5 

1.9 

0.13 

13 

7  37.0 

13 

7   4.69 

627  9.7 

0.6 

1.9 

0.13 

30 

10  34.3 

131122.12 

6  5158.7 

0.5 

1.9 

0.13 

14 

7  33.1 

13 

7  2.43 

626  68.9 

0.6 

1.9 

0.13 

May  1 

10  30.2 

1311  1.3.47 

-651    7.2 

0.5 

1.9 

0.13 

15 

729.1 

13 

7   0.46 

-626  49.2 

0.5 

1.9 

0.13 

2 

10  26.2 

13  11    4.91 

65016.4 

0.5 

1.9 

0.13 

16 

7  26.1 

13 

658.66 

62640.7 

0.5 

1.9 

0.19 

3 

1022.1 

1310  56.45      6  49  26.1 

0.5 

1.9 

0.13 

17 

721.2 

13 

667.06 

62633.4 

0.5 

1.9 

0.19 

4 

10  18.0 

I310  48.08|     6  48  36.5 

0.5 

1.9 

0.13 

18 

7  17.2 

13 

6  66.64 

626  27.3 

0.5 

1.9 

0.19 

5 

1014.0 

1310  39.81 

6  47  47.5 

0.5 

1.9 

0.13 

19 

713.3 

13 

654.42 

62622.3 

0.6 

1.9 

0.19 

6 

10  9.9 

1310  31.64 

-6  46  59.1 

0.5 

1.9 

0.13 

20 

7   9.3 

13 

663.39 

-62616.5 

0.6 

1.9 

0.19 

7 

10   5.8 

131023.58 

64611.4 

0.5 

1.9 

0.13 

21 

7   5.4 

13 

652.65 

62616.9 

0.6 

1.9 

0.19 

8 

10    1.7 

13  10  15.64 

6  4524.4 

0.5 

1.9 

0.13 

22 

7    1.4 

13 

6  61.91 

62614.6 

0.5 

1.9 

0.19 

9 

957.7 

13  10   7.80 

6  44  38.2 

0.5 

1.9 

0.13 

23 

657.5 

13 

661.46 

62614.3 

0.6 

1.9 

0.19 

10 

9  53.6 

1310   0.06 

6  43  52.6 

0.5 

1.9 

0.13 

24 

653.6 

13 

651.20 

62616.3 

0.6 

1.8 

0.19 

11 

9  49.6 

13  952.48 

-6  43   7.8 

0.5 

1.9 

0.13 

25 

649.6 

13 

6  51.14 

-62617.5 

0.6 

1.8 

0.19 

12 

9  45.5 

13  9  45.00 

6  42  23.8 

0.5 

1.9 

0.13 

26 

645.7 

13 

651.28 

62620.9 

0.5 

1.8 

0.19 

13 

941.5 

13   9  37.64 

6  4140.5 

0.5 

1.9 

0.13 

27 

641.8 

13 

651.6       62626.6 

0.6 

1.6 

0.19 

14 

9  37.4 

13  9  30.40 

6  40  58.1 

0.5 

1.9 

0.13 

28 

637.8 

13 

662.14      62631.4 

0.6 

1.6 

0.19 

15 

9  33.4 

13   923.30 

6  40  16.4 

0.5 

19 

0.13 

29 

633.9 

13 

652.87      62638.4 

1 

0.5 

1.6 

0.19 

16 

929.3 

13   916.33 

-6  39  35.6 

0.5 

1.9 

0.13 

30 

6  30.0 

13 

653.79 

-^2646.7 

0.6 

1.6 

0.19 

17 

925.3 

13   9  9.50 

-6  3855.7 

0.5 

1.9 

0.13 

July  1 

626.1 

13 

664.91 

-69666.2 

0.6 

1.6 

0.19 
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FOE  TKANSIT  AT  WASHINGTON. 

Onto. 

TiB6 

of 

Tnuidi. 

at 

Trudt 

At 

Transit. 

Hop. 
Par. 

Semi- 
dUam. 

8.T.of 
Sem. 
Paas. 
Her. 

» 
0.09 

Data. 
Feb.  15 

Mean 

Time 

of 

Trandt 

B.Aaoen«ion 

at 

Transit. 

DeofinatioD 

at 

Transit. 

Hor. 
Par. 

II 
0.3 

Semi- 
dlam. 

II 
1.3 

8.T.of 
Sem. 
Pass. 
Mer. 

0.09 

Jao.   1 

li   m 
9  4.7 

h  m    • 
3  5990.16 

O       1       II 

•1-1898  4.1 

II 
0.3 

r.'3 

h    m 
6  6.9 

h  m    s 
3  5048.39 

+  1896  58J 

9  0.7 

35915.38 

1897  59.9 

0.3 

1.3 

0.09 

16 

6  9.3 

3  50  49.43 

1896   5.3 

0.3 

1.3 

0.09 ; 

866.7 

35910.71 

189740.7 

0.3 

1.3 

0.09 

17 

558.4 

35050.68 

189613.0 

0.3 

1.3 

0.09; 

869.6 

359  6.14 

I89799.G 

0.3 

1.3 

0.09 

18 

554.5 

3  5059.07 

189691.1 

0.3 

1.3 

0.09 

848.6 

359   1.69 

1897  18.9 

0.3 

1.3 

0.09 

19 

5  50.6 

3  5053.60 

189699.7 

0.3 

1.3 

0.09 

844.6 

35157.35 

•1-1897  8.5 

0.3 

1.3 

0.09 

90 

546.7 

3  50  55.98,+1896  38.7 

0.3 

1.3 

0.09 

840.6 

3  5153.13 

1896  58.5 

0.3 

1.3 

0.09 

91 

549.8 

3  50  57.09|   189648.1 

0.3 

1.3 

0.09 

836.6 

35149.01 

189648.9 

0.3 

1.3 

0.09 

99 

538.9 

3  50  50.04 

189657.9 

0.3 

1.3 

0.09 

839.6 

35145.01 

189639.7 

0.3 

1.3 

0.09 

93 

535.0 

351    1.13 

1897   8.1 

0.3 

1.3 

0.09 

898.6 

35141.19 

1896  30.9 

0.3 

1.3 

0.09 

94 

531.1 

351    3.36 

1897  18.8 

0.3 

1.3 

0.09 

894.6 

35137.35 

•1-189699.5 

0.3 

1.3 

0.09 

95 

597.9 

3  51    5.73 

+189799.9 

0.3 

1.3 

0.09 

890.7 

35133.70 

189614.5 

0.3 

1.3 

0.09 

96 

593.3 

351    8.94 

189741.4 

0.3 

1.3 

0.09 

816.7 

35130.18 

1896  6.9 

0.3 

1.3 

0.09 

97 

519.4 

35110.88 

1897  53.3 

0.3 

1.3 

0.09 

819.7 

35196.78 

189550.7 

0.3 

1.3 

0.09 

98 

515.5 

35113.67 

1898  5.6 

0.3 

1.3 

0.09 

8  8.7 
8  4.7 

95193.49 
35190.34 

189559.9 
+189546.5 

0.3 
0.3 

1.3 
..3 

0.09 
0.09 

99 

511.7 
1794.6 

3  51  16.59rl-189818.3 

4  1141.164199613.9 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

8  0.7 

351  17.31 

189540.5 

0.3 

1.3 

0.09 

9 

1790.7 

4  1141.77 

199611.6 

0.3 

1.3 

0.09 

756.7 

3  5114.40 

189535.0 

0.3 

1.3 

0.09 

3 

17  16.8 

4  1149.94 

1996   9.6 

0.3 

1.3 

0.09 

759.8 

351  11.69 

189599.9 

0.3 

1.3 

0.09 

4 

17  19.8 

4  1149.57 

1996  7.3 

0.3 

1.3 

0.09 

748.8 

351    8.98 

189595.9 

0.3 

..3 

0.09 

5 

17  a9 

4  1149.76 

1996  4.7 

0.3 

1.3 

0.09 

7  44.8 

351    6.46 

•1-189590.9 

0.3 

1.3 

0.09 

6 

17   5.0 

4  1149.81 

+1996   1.7 

0.3 

1.3 

0.09 

« 

740.9 

351    4.08 

189517.1 

0.3 

1.3 

0.09 

7 

17    1.1 

4  1 1  49.73 

199558.4 

0.3 

1.3 

0.09 

93 

736.9 

351    1.83 

189513.7 

0.3 

1.3 

0.09 

8 

1657.1 

4  1 1  49.50 

199554.7 

0.3 

1.3 

0.09 

94 

739.9 

85059.71 

189510.7 

0.3 

1.3 

0.09 

9  1653.9 

4  1149.14 

19^50.6 

0.3 

1.3 

0.09 

96 

798.9 

3  5057.73 

1895  8.9 

0.3 

1.3 

0.09 

10 

1649.9 

4  1141.65    199546.9 

0.3 

1.3 

0.091 

96 

795.0 

3  5055.88 

+1895  6.1 

0.3 

1.3 

0.09 

11 

1645.3 

4  11  41.01 +199541.5 

0.3 

1.3 

0.09 

97 

791.0 

35054.17 

1895  4.4 

0.3 

1.3 

0.09 

19 

1641.4 

4  1140.94    199536.4 

0.3 

1.3 

0.09 

98 

717.1 

3  5059.60 

1895   3.9 

0.3 

1.3 

0.09 

13 

1637.4 

4  1139.34    199531.0 

0.3 

1.3 

0.09 

99 

713.1 

35051.16 

1895  9.4 

0.3 

1.3 

0.09 

14 

1633.5 

4  1138.30    199595.3 

0.3 

1.3 

0.09, 

90 

7  9.9 

35049.87 

1895  9.1 

0.3 

1.3 

0.09 

15 

1699.5 

4  1137.19    199519.9 

0.3 

1.3 

0.09 

31 

7  5.9 

3  5048.71 

+1895  9.3 

0.3 

1.3 

0.09 

16 

1695.6 

4  1135.80+199519.7 

0.3 

1.3 

0.09 

F«b.  1 

7    1.3 

35047.09 

1895  9.9 

0.3 

1.3 

0.09 

17 

16  9I.G 

4  1134.351    1995   5.9 

0.3 

1.3 

0.09 1 

9 

657.3 

35046.81 

1895  3.9 

0.3 

1.3 

0.09 

18 

16  17.6 

4  1139.76:    19  94  58.8 

0.3 

1.3 

0.09 

3 

653.4 

3  5046.07 

1895  5.4 

0.3 

1.3 

0.09 

19 

16  13.7 

4  1131.04;   1994  51.3 

0.3 

1.3 

0.09; 

4 

649.4 

35045.48 

1895  7.3 

0.3 

1.3 

0.09 

90 

16  9.7 

4  1199.I9|   1994  43.6 

0.3 

1.3 

0.09 1 

1 

6 

645.5 

3  5045.03 

+1895  9.7 

0.3 

1.3 

0.09 

91 

16   5.6 

4  1197.91+1994  35.5 

0.3 

1.3 

0.09 

6 

641.6 

85044.79 

1895  19.6 

0.3 

1.3 

0.09 

99  16   1.8 

4  1195.09    1994  97.0 

0.3 

1.3 

0.09 

7 

637.6 

3  5044.55 

189515.9 

0.3 

1.3 

0.09 

93  1557.6 

4  1199.84;    1994  18.9 

0.3 

1.3 

0.091 

8 

633.7 

3  5044.53 

169519.6 

0.3 

1.3 

0.09 

94  1553.9 

4  1190.45    1994   9.1 

0.3 

1.3 

0.09, 

9 

699.8 

35044.65 

189593.7 

0.3 

1.3 

0.09 

95  15  49.9 

4  11  17.94    19  93  59.7 

1 

0.3 

1.3 

0.09  i 

10 

695.8 

35044.90 

+189598.4 

0.3 

1.3 

0.09 

96,1545.9 

4  11  15.30+19  93  50.0 

0.3 

1.3 

0.09 

II 

691.9 

3  5045.30 

1895  33.4 

0.3 

1.3 

0.09 

97,1541.9 

4  11  19.53    1993  40.0 

0.3 

1.3 

0.09 

19 

6iao 

3  50  45.85 

189538.9 

0.3 

1.3 

0.09 

9«' 15  37.9 

4  11    9.64    1993  99.7 

0.3 

1.3 

0.09 

13 

614.1 

350  46.53 

1895  44.8 

0.3 

1.3 

0.09 

99'  1534.0 

4  11    6.69    19  93  19.0 

0.3 

1.3 

0.09 

14 

610.1 

35047.35 

189551.9 

0.3 

1.3  0.09 

30 

15  30.0 

4  11    3.47    1993   &I 

0.3 

1.3 

0.09 ' 

16 

6  6.9 

35048.39 

+189558.1 

0.3 

o.i 

1.3 

0.09 

Oct.    1 

159G.0 

4  11    0.90  f  199956.9 

0.3 

1.3 

0.09, 

10 

6  9i 

35049.43 

+1896  5.3 

1.3 

0.09 

9  1599.0 

4  1056.81+199945.3 

0.3 

1.3lo.09i| 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Tranrit 

Apparent 

R.  ABoension 

at 

Transit. 

Apparent 

Deofination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Heaa 

Time 

of 

Transit 

Apparent 

Kisooision 

at 

Transit. 

Dec^a^ 
at 

Transit. 

Hor. 
Par. 

Semi, 
dtam. 

aT.or 

Sem. 
Pass. 
Mer. 

Oct.    1 

ii~mr 
1526.0 

h   m     B 
4  11    0.20 

+192256.9 

n 

0.3 

It 
1.3 

o'.09 

Nov.16 

h    m 
1220.9 

m     s 
6  46.34 

+I9ld25!8 

It 
0.3 

1.3 

0.09 

2 

1522.0 

4  10  56.81 

19  2245.3 

0.3 

1.3 

0.09 

17 

12  16.8 

6  39.3^ 

1910   6.7 

0.3 

1.3 

0.09 

3 

.1518.0 

4  10  53.30 

192233.5 

0.3 

1.3 

0.09 

18 

12  12.8 

632.39 

19  9  47.5 

0.3 

1.3 

0.09 

4 

1514.0 

4  1049.67 

192221.4 

0.3 

1.3 

0.09 

19 

12  8.7 

625.39 

19   928.3 

0.3 

1.3 

0.09 

5 

15  10.0 

4  1045.93 

1922  9.1 

0.3 

1.3 

0.09 

20 

12  4.7 

618.37 

10  9  9.1 

0.3 

1.3 

0.09 

6 

15   6.0 

4  1042.07 

+192156.5 

0.3 

1.3 

0.09 

21 

12  0.6 

611.34 

+19  849.9 

0.3 

1.3 

0.09 

7 

15   2.0 

4  10  38.10 

192143.6 

0.3 

1.3 

0.09 

22 

1156.6 

6  4.31 

19  630.8 

0.3 

1.3 

0.09 

8 

14  58.0 

4  10  34.01 

192130.4 

0.3 

1.3 

0.09 

23 

1152.5 

657.28 

19  811.7 

0.3 

1.3 

0.09 

9 

14  54.0 

4  10  29.81 

1921  17.0 

0.3 

1.3 

0.09 

24 

1148.5 

550.24 

19  7  62.6 

0.3 

1.3 

0.09 

10 

14  50.0 

4  1025.49 

1921    3.3 

0.3 

1.3 

0.09 

25 

1144.6 

643.19 

19  7  33.6 

0.3 

1.3 

0.09 

11 

14  46.0 

4  1021.07 

+192049.3 

0.3 

1.3 

0.09 

26 

1 1  40.4 

636.13 

+19  7  14.6 

0.3 

1.3 

0.09 

12 

14  42.0 

4  10  16.55 

192035.1 

0.3 

1.3 

0.09 

27 

1136.4 

.529.08 

19  6  55.6 

0.3 

1.3 

0.09 

13 

14  38.0 

4  1011.93 

192020.7 

0.3 

1.3 

0.09 

28 

1132.3 

522.06 

19  6  36.8 

0.3 

1.3 

0.09 

•   14 

14  34.0 

4  10   7.20 

1920  6.1 

0.3 

1.3 

0.09 

29 

1128.3 

5  15.04 

19  618.0 

0.3 

1.3 

0.09 

15 

14  30.0 

4  10  2.36 

191951.2 

0.3 

1.3 

0.09 

30 

1124.2 

5  8.04 

19  6  69.4 

0.3 

1.3 

0.09 

16 

14  26.0 

4   9  57.42 

+191936.0 

0.3 

1.3 

0.09 

Deo.  1 

1120.2 

5    1.06 

+19  6  40.8 

0.3 

1.3 

0.09 

17 

14  22.0 

4   952.38 

191920.7 

0.3 

1.3 

0.09 

2 

11  16.1 

4  54.10 

19  622.3 

0.3 

1.3 

0.09 

18 

14  17.9 

4   947.24 

1919   5.1 

0.3 

1.3 

0.09 

3 

11  12.1 

4  47.15 

19  6  4.0 

0.3 

1.3 

0.09 

19 

14  13.9 

4   9  42.00 

191849.3 

0.3 

1.3 

0.09 

4 

11    8.0 

4  40.22 

19  4  46.7 

0.3 

1.3 

0.09 

20 

14   9.9 

4   9  36.68 

191833.3 

0.3 

1.3 

0.09 

5 

11    4.0 

4  33.32 

19  4  27.6 

0.3 

1.3 

0.09 

21 

14   5.9 

4   9  31.28 

+191817.1 

0.3 

1.3 

0.09 

6 

10  59.9 

4  26.46 

+19  4   9.6 

0.3 

1.3 

0.09 

22 

14    1.9 

4   925.78 

1918  0.7 

0.3 

1.3 

0.09 

7 

1055.9 

419.64 

19   3  51.7 

0.3 

1.3 

0.09 

23 

13  57.8 

4   920.20 

19  17  44.1 

0.3 

1.3 

0.09 

8 

10  51.8 

4  12.86 

19  3  34.0 

0.3 

1.3 

0.09 

24 

13  53.8 

4   914.52 

1917  27.3 

0.3 

1.3 

0.09 

9 

1047.8 

4   6.11 

19  316.6 

0.3 

1.3 

0.09 

25 

13  49.8 

4   9   8.76 

191710.3 

0.3 

1.3 

0.09 

10 

1043.8 

369.40 

19  269.1 

0.3 

1.3 

0.09 

26 

1345.7 

4   9  2.92 

+191653.1 

0.3 

1.3 

0.09 

11 

10  39.7 

362.73 

+19  241.9 

0.3 

1.3 

0.09 

27 

1341.7 

4   8  57.00 

19  1635.8 

0.3 

1.3 

0.09 

12 

10  35.7 

346.10 

19  224.8 

0.3 

1.3 

0.09 

28 

13  37.7 

4   851.02 

19  16  18.4 

0.3 

1.3 

0.09 

13 

10  31.6 

339.62 

19  2  7.9 

0.3 

1.3 

0.09 

29 

13  33.7 

4   844.96 

1916  0.8 

0.3 

1.3 

0.09 

14 

1027.6 

3  33.00 

19   161.3 

0.3 

1.3 

0.09 

30 

1329.6 

4   838.84 

191543.1 

0.3 

1.3 

0.09 

15 

1023.6 

326.64 

19    134.8 

0.3 

1.3 

0.09 

31 

1325.6 

4   8  32.65 

+191525.2 

0.3 

1.3 

0.09 

16 

10  19.5 

320.14 

+19   1  1&6 

0.3 

1.3 

0.09 

Nov.  1 

1321.6 

4   826.38 

1915  7.2 

0.3 

1.3 

0.09 

17 

10  15.5 

313.80 

19   1   9.6 

0.3 

1.3 

0.09 

2 

1317.5 

4   820.05 

1914  49.0 

0.3 

1.3 

0.09 

18 

1011.4 

3   7.62 

19  0  46.7 

0.3 

1.3 

0.09 

3 

13  13.5 

4   813.65 

1914  30.7 

0.3 

1.3 

0.09 

19 

10  7.4 

3   1.30 

19  031.1 

0.3 

1.3 

0.09 

4 

13  9.4 

4   8  7.21 

19  14  12.4 

0.3 

1.3 

0.09 

20 

10  3.4 

266.14 

19  016.8 

0.3 

1.3 

0.09 

5 

13   5.4 

4   8  0.72 

+191353.9 

0.3 

1.3 

0.09 

21 

959.4 

249.06 

+19  0  0.6 

0.3 

1.3 

0.09 

6 

13    1.3 

4   754.17 

19  1335.4 

0.3 

1.3 

0.09 

22 

9  55.3 

243.04 

186946.7 

0.3 

1.3 

0.09 

7 

1257.3 

4   7  47.58 

19  13  16.7 

0.3 

1.3 

0.09 

23 

951.3 

2  37.11 

186931.1 

0.3 

1.3 

0.09 

8 

1253.2 

4   7  40.94 

19  1258.0 

0.3 

1.3 

0.09 

24 

947.3 

231.27 

186916.8 

0.3 

1.3 

0.09 

9 

1249.2 

4   7  34.25 

191239.1 

0.3 

1.3 

0.09 

25 

943.2 

226.60 

1869  2.7 

0.3 

1.3 

0.09 

10 

1245.2 

4    727.50 

+191220.3 

0.3 

1.3 

0.09 

26 

939.2 

219.82 

+186848.9 

0.3 

1.3 

0.09 

11 

1241.1 

4   7  20.71 

19  12    1.3 

0.3 

1.3 

0.09 

27 

9  35.2 

2 14.21 

186836.4 

0.3 

1.3 

0.09 

12 

1237.1 

4    7  13.90 

191142.2 

0.3 

1.3 

0.09 

28 

931.2 

2  8.60    185822.2 

0.3 

1.3 

0.09 

13 

12  33.0 

4   7    7.05 

191123.2 

0.3 

1.3 

0.09 

29 

927.1 

2  3.25    18  68  0.2 

0.3 

1.3 

0.09 

14 

1229.0 

4   7   0.18 

19  11    4.1 

0.3 

1.3 

0.09 

30 

923.1 

167.92    1867  56.6 

0.3 

1.3 

0.09 

15 

1224.9 

4   6  53.28 

+191045.0 

0.3 

1.3 

0.09 

31 

919.1 

162.69 

+1867  44.3 

0.3 

1.3 

0.09 

16 

1220^9 

4   646.34 

+191025.8 

0.3 

1.3 

0.09 

32 

015.1 

147.65 

+186732.3 

0.3 

1.3 

00.9 
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ECLIPSES    IN   1889. 


In  the  year  1889  there  will  be  five  eclipses,  three  of  the  sun  and  tviro  of  the  moon. 

L— .^  Total  Eclipse  of  the  Sun,  1889,  January  1,  partly  visible  at  Washington,  as  a  partial 
eclipse;  the  sun  setting  eclipsed. 


ELEMENTS  OF  THE  ECLIPSE. 

Greenwich  mean  time  of  ^   in  right  ascension,  January 
h     m      8 
18  51     1.22 


h     m     a 
9  16  0.5 


Sun  and  moon's  R.  A. 

Sun's  declination  22  56    3^5 

Moon's  declination  22    3  56.3 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax  60  44.7 


Hourly  motions 

S.  Hourly  motion 

8.  Hourly  motion 

Sun's  true  semidiameter 
Moon's  true  semidiameter 


11.03  and  161.52 


CIRCUMSTANCES  OF  THE  ECLIPSE, 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


January 


h 
7 


m 
3.6 


8  24.1 

9  16.0 

10  9.6 

11  30.1 


Iiongitade  firom 
Groflowieh. 

179  47U  W. 
179  16.3  E  . 
137  57.3  W. 

94  27.9  W. 

95  58.8  W. 


0  13.4  N. 
0    7.0  S. 

16  ia2 

16  32.4 


Laiitade. 

3f  34^6  N. 
53  3.5  N. 
36  41.4  N. 
52  14.8  N. 
30  37.5  N. 


II. — A  Peaiial  Eclipae  of  the  Moon^  1889,  January  16,  visible  at  Washington,  and  generally 
in  Europe,  Africa,  North  and  South  America,  and  the  Atlantic  and  Pacific  Oceans. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h    m      s 
Greenwich  mean  time  of  j  in  right  ascension,  January  16  17  522  48.3 

h     m      8 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


19  57  42.46  Hourly  motion 

7  57  42.46  Hourly  motion 

26  41  58  J    S.  Hourly  motion 

21  15  48.2  N.  Hourly  motion 

8.7  Sun's  true  semidiameter 

55    9.3  Moon's  true  semidiameter 


lo!67 
132.07 

O29I9 

3  14.6 

16  15.6 

15    l.I 


TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time, 
d     h     in 
January     16  14  37.5 

16  15  58.2 
16  17  29.7 
16  19  1.2 
16  20  21.7 


WHabington  Meui  Time, 
d     h     m 
January    16    9  29.3 

16  10  50.0 
16  12  21.5 
16  13  53.0 
16  15  13.5 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Gontaots  of  Shadow 
with  mooD*8  limb. 

First 
Last 


AiiKles  of  position 
from  north  point. 

133^  to  E  . 
122.0  to  W. 


The  moon  being  in  the  seniih  in  longitade 
from  Greenwich  and  in  Utitade. 


Magnitude  of  the  eclipse 


58  47  W.  21  20  N. 

102  56  W.  21  10  N. 

0.702,  (moon's  diameter  =  1). 
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IIL^.^  Ammlar  EdipH  of  the  Sun,  1889,  June  27,  iDyimble  at  Waahington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m    .  s 
Greenwich  mean  time  of  ^  io  right  aacenaion,  June  27  20  56  53.6 

h    m      a  s  a 

Sun  and  moon'a  R.  A.  6  29  34.11  Hourly  motiona     10.37  and  128.46 


Sun'a  declination  23  16  43JS  N.  Hourly  motion 

Moon's  declination  22  47  25.6  N.  Hourly  motion 

Sun'a  equa.  hor.  parallax  8.4  Sun's  true  aemidiameter 

Moon's  equa.  hor.  parallax  53  59.4  Moon's  true  semidiameter 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

LoDjcitiide  tnm 
GrMowioh. 

Eclipee  begins  June    27  18    6.1  8  25.0  E  . 

Central  eclipee  begins  27  19  20.7  3  26.3  W. 

Central  eclipee  at  noon  27  20  56.9  46  31.3  E . 

Central  eclipee  enda  27  22  39.4  97  52.6  E . 

Eclipee  ends  97  23  54U)  86    4.9  E . 


0    7.3  8. 

1  12.4  N. 

15  44.0 

14  42.0 

Lfttltad«. 

2^22^6  S. 

32  37.0  8. 

9  45.1  8. 

27  37.4  8. 

16  10.9  8. 

IV.— .^  Partial  EeHpte  of  the  Mom,  1889,  July  12,  hiTiaible  at  Washington,  but  visible 
generally  in  Europe,  Asia,  Africa,  Au8tralu^  the  Atlantic  Ocean,  and  the  easteriy  portion  of 
South  America. 

ELEMENTS  OF  THE  ECLIPSE, 

d     b     m      • 
Greenwich  mean  time  of  g  in  right  ascension,  July  12    8  49  39.1 

h    m      a  a 

Sun's  right  ascension  7  29    9.05  Hourly  motion  10.16 

Moon's  right  ascension  19  29    9.05  Hourly  motion  163.70 

Sun's  declination  21  52  1 8.2  N.  Hourly  motion  o'2r.'6   8. 

Moon'a  declination  22  39    9.7  8.  Hourly  motion  2  16.6   N. 

Sun'a  equa.  hor.  parallax  8.4  Sun's  true  semidiameter  15  44i2 

Moon's  equa.  hor.  parallax  61    6.1  Moon's  true  semidiameter  16  38 J2 

TIMES  OF  THE  PHASES. 

OrMnwiflb  Mean  Tlmew  WMhfaiglflii  Mean  Time, 

d     h     m  d     h     m 

Moon  enters  penumbra  July    12    6  33J2  July    12    1  25.0 

Moon  enters  shadow  12    7  42.3  12  2  34.1 

Middle  of  the  eclipse  12    8  54.0  12  3  45.8 

Moon  leavea  ahadow  12  10    5.6  12  4  57.4 

Moon  learea  penumbra  12  11  14.6  12  6    a4 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

CostMts  of  Shadow  Angle*  of  poaltSon  The  moon  bofaif  in  the  tealth  in  longitade 

with  moon*a  Umb.  fh>m  north  point.  from  OrMfowloh  aad  in  latttode. 

Fbrst  39  to  E .  62^  2l'  E.  2f  ii  8. 

Last  45toW.  283E.  2236a 

Magnitude  of  the  cclipcio  =  0.486,  (moon's  diameter  =*  1  )• 
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V^— ^1  Total  Edxjm  of  the  Stm,  1889,  December  21—2,  invisible  at  WoshingtoiL 


ELEMENTS  OF  THE  ECLIPSE. 


d 
Qreenwinh  mean  time  of  i  in  right  ascension,  December  22 

h    m     s 
0  52  30.3 

Sun  and  moon's  R.  A. 

urns 
18    4    4.55                      Hourly  motiont< 

11.11  and  45J29 

Sun's  declination 
Bloon's  declination 
Sun's  equa«  bor.  parallax 
Moon's  equa.  bor.  parallax 

23  26'  59^    S.                 Hourly  motion 
23  15  25.1    S.                 Hourly  motion 

8.7             Sun's  true  semidiameter 
61  18.7             Moon's  true  semidiamoter 

O'   LI  N. 

3  15.0  S. 
16  15.9 
16  41.6 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Longitude  fktnn 
Gnenwioh. 

Eclipse  begins                  December    21  22  \M                    59**  25.7  W. 
Central  eclipse  begins                         21  23  laO                    71  53.0  W. 
Central  eclipse  at  noon                       22    0  52.5                     13  22.5  W. 
Central  eclipse  ends                            22    2  35.6                     48  35.6  E  . 
EclipM  ends                                        22    3  31.9                    36    4.1  E . 

Ltttltode. 

if  22.9  N. 
14  52.8  N. 
13  37.0  8. 

5  11J2  N. 

1  40ilN. 

The  regions  within  which  the  solar  eclipses  are  visible,  are  laid  down  on  the  accompanying 
charts,  fix»m  which,  by  means  of  the  dotted  lines,  the  €h«enwich  time  of  begumuig  or  ending 
within  fifteen  or  twenty  minutos,  may  also  be  found. 
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BES8ELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1889,  JANUAKY  1. 

r. .1 1 1 

Badloa  of  Peanmbis 

Asia  of  Skadow 

Dinotka  of  Axto  of  Shadow.             | 

aDdSbadow 

Omawteh 
Mmb 
TtaM. 

X 

9 

Logaiad 

Logooad 
+9.96420 

0 

103°  57.6 

I 

I' 

b      m 
7      0 

-1.30428 

+0.87285 

-9.59089 

+0.54115 

-0.00470 

10 

1.20639 

0.87187 

9.59087 

9.96420 

106  27.6 

0.54117 

0.00468 

20 

1.11250 

0.87089 

9.59086 

9.96421 

106  57.6 

0.54119 

0.00466 

30 

1.01661 

0.86992 

9.59065 

9.96421 

111  27.5 

0.54121 

0.00464 

40 

0.98072 

0.86896 

9.59064 

9.96421 

113  57.5 

0.54123 

0.00462 

SO 

0.82482 

0.86801 

9.59083 

9.96421 

116  27.5 

0.54125 

0.00460 

8    0 

-0.72892 

+0.86707 

-9.59082 

+9.96421 

118  57  4 

+0.54127 

-0.00458 

10 

0.63302 

0.86613 

9.59081 

9.96422 

121  27.4 

0.54129 

0.00456 

20 

0.53712 

0.86520 

9.59060 

9.96422 

123  57.3 

0.54130 

0.00455 

30 

0.44122 

0.86427 

9.59079 

9.96422 

126  27.3 

0.54132 

0.00453  : 

40 

0.34532 

0.86335 

9.59078 

9.96422 

128  57.3 

0.54134 

0.00452  1 

50 

0.24942 

0.86244 

9.59077 

9.96422 

131  27.2 

0.54135 

0.00450  1 

9    0 

-0.15352 

+0.86153 

-9.59076 

+9.96423 

133  57.2 

+0.54136 

-0.00449  ' 

10 

-0.05762 

0.86063 

9.59074 

9.96423 

136  27.2 

0.54138 

0.00448  , 

20 

+0.03828 

0.85974 

9.59073 

9.96423 

138  57.1 

0.54139 

0.00447 

30 

0.13418 

0.85886 

9.590TO 

9.96423 

141  27.1 

0.54140 

0.0(M46  , 

40 

0.23008 

0.85798 

9.59071 

9.96423 

143  57.1 

0.54141 

0.00445  j 

SO 

0.32597 

0.85711 

9.59070 

9.96424 

146  27.0 

0.54142 

0.00444  1 

1 

10    0 

+0.42186 

+0.85625 

-9.69069 

+9.96424 

148  57.0 

+0.54143 

-0.00443  1 

10 

0.51776 

0.85540 

9.59067 

9.96424 

151  27.0 

0.54144 

0.00442  , 

20 

0.61365 

0.85455 

9.59066 

9.96424 

153  56.9 

0.54145 

0.00442 

30 

0.70955 

0.85371 

9.59065 

9.96424 

156  26.9 

0.54145 

0.00441 

40 

0.80544 

0.85287 

9.59064 

9.96425 

158  56.9 

0.54146 

0.00440 

SO 

0.90133 

0.85204 

9.59063 

9.96425 

161  26.8 

0.54146 

0.00440  : 

1 

11     0 

+  0.99722 

+0.85122 

-9.59062 

+9.96425 

163  56.8 

+0.54147 

-0.00439  i 

10 

1.09310 

-  0.85041 

9.59061 

9.96425 

166  26.8 

0.54147 

0.00439 

20 

1.18898 

0.84960 

9.59060 

9.96425 

168  56.7 

0.54147 

0.00438  1 

90 

1.28485 

0.84880 

9.59059 

9.96426 

171  26.7 

0.54148 

0.00438  1 

40 

+  1.88072 

+0.84801 

-9.59058    +9.96426 

173  56.7 

+0.54148 

-0.00437  1 
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Maaa 
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ir 
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7    < 

n 

0 

+7 

.9817 

+  1 

.1760 

+7.67719 

+7.67508  ' 

8    0 

.9818 

5.9745 

.1760 

7.67719 

7.67508 

9    0 

.9818 

5.9550 

.1760 

7.67719 

7.67508 

10    0 

.9818 

5.9342 

.1760 

7.67719 

7.67508 

11    0 

.9817 

5.9115 

.1760 

7.67719 

7.67508 
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+  1 
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+7.67508 

414 


ECLIPSES,    1889. 


PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN, 

1889,  JANUARY  1. 

Northern  Limit 

Southern  Limit 

of 

Central  Lino. 

of 

Duratifm 

of 
TotaUtjr 

on 

Central 

Line. 

Greeowioh 
Mean 
Timo. 

Shadow  Path. 

Shadow  Path. 

Latitode. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  finom 
Greenwich. 

O         / 

O         / 

O          / 

O          / 

O         / 

O         1 

m     a 

Limits 

4-53  18.0 

179  3I.9E. 

+  53    3.5 

179  16.3  E. 

+52  30.3 

178  48.1  £. 

Qh  25" 

51  36.0 

176  42.6  W. 

49  42.8 

174  14.1  W. 

47  49.6 

171  45.6  W. 

1  16.6 

30 

+46    8.3 

165  49.5 

+45    4.6 

165    2.8 

+44    0.8 

164  16.2 

1  33.3 

35 

43  36.2 

160  28.1 

42  41.6 

160    0.0 

41  47.0 

159  32.0 

1  43.5 

40 

41  53.9 

156  28.8 

41    2.5 

156    9.1 

40  11.1 

155  49.5 

1  51.5 

45 

40  37.5 

153^0.9 

39  48.0 

152  56.5 

38  58.5 

152  42.2 

1  57.8 

60 

39  38.7 

150  16.9 

38  50.3 

150    6.2 

38    1.8 

149  55.6 

2    3.0 

55 

38  53.3 

147  38.8 

38    5.6 

147  31.0 

37  17.8 

147  53.2 

2    7.2 

9      0 

-f  38  18.8 

145  11.5 

+  37  31.6 

145    6.1 

+36  44.3 

145    0.6 

2  10.4 

5 

37  53.9 

142  51.6 

37    6.9 

142  48.2 

36  19.9 

142  44.7 

2  12.8 

10 

37  37.3 

140  36.2 

36  50.5 

140  34.6 

36    3.7 

140  33.0 

2  14.2 

15 

37  28.8 

138  23.5 

36  42.2 

138  23.6 

35  55.5 

138  23.7 

2  14.9 

80 

37  28.2 

136  11.4 

36  41.6 

136  13.2 

35  54.9 

136  14.9 

2  14.7 

25 

37  35.1 

133  58.1 

36  48.4 

134    1.6 

36    1.8 

134    5.1 

2  13.6 

30 

+37  50.0 

131  41.7 

4  37    3.2 

131  47.1 

+36  16.5 

131  52.4 

2  11.7 

35 

38  13.7 

129  20.0 

37  26.7 

129  27.4 

36  39.7 

129  34.8 

2    8.9 

40 

38  47.2 

126  50.0 

37  59.8 

126  59.8 

37  12.4 

127    9.6 

2    5.9 

45 

39  31.8 

124    9.5 

38  43.8 

124  21.0 

37  65.7 

124  33.6 

2    0.6 

50 

40  30.6 

121    8.7 

39  41.5 

121  25.4 

38  52.4 

121  42.2 

1  54.9 

55 

41  48.3 

117  41.7 

40  57.4 

118    4.1 

40    6.4 

118  26.6 

1  4&0 

10      0 

+43  35.5 

113  28.4 

+  42  41.0 

113  59.5 

+  41  46.4 

114  30.6 

1  39.5 

5 

46  43.0 

107    8.0 

45  39.0 

108    3.7 

44  34.9 

108  59.6 

1  28.0 

Limits 

+52  28.3 

94  41. 9  W. 

+52  14.8 

94  27.9  W. 

+51  42.6 

94    2.6W. 
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BE88ELIAN  ELEMENTS  OP  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1889,  JUNE  27. 

Badins  of  Penambra 

Axla  of  Shadow 

Diraotion  of  Axis  of  Slwdow. 

aad  Shadow 
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Tim*. 

On  Fundamental  Plane. 
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h     m 
18    0 

-1.48992 

-0.61809 

+9.69696 

+  9.96310 

269  15.4 

+0.56513  ,  +0.01916 

10 

1.40571 

0.61386 

9.59694 

9.96310 

271  45.4 

0.56513 

0.01916 

20 

1.32150 

0.60961 

9.59694 

9.96310 

274  15.4 

0.56513  i     0.01917  I 

90 

1.23729        0.60538  | 

9.59693 

9.96310 

276  45.4 

0.56514  i      0.01917  i 

40 

1.15307 

0.60116 

9.59693 

9.96310 

279  15.4 

0.56514 

0.01918  1 

50 

1.06885 

0.59696 

9.59692 

9.96310 

281  45.4 

0.56514 

0.01918  ! 

19    0 

-0.98463 

-0.69275 

+9.69692 

+9.96311 

284  15.4 

+0.56515 

+0.01919  1 

10 

0.90040 

0.58855 

9.59691 

9.96311 

286  45.4 

0.56515 

0.01919  ' 

20 
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0.58436 

9.69691 

9.96311 

289  15.4 

0.56515 

0.01919  1 

30 
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9.96311 
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0.56513        0.01916  | 

50 
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0.56513  1      0.01915  , 

22    0 
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+9.59681     +9.96313 

329  15.2 

+0.56512 

+0.01915  1 

10 
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0.51418 

9.59681 

9.96313 

331  45.2 

0.56512 

0.01914 

20 

0.70012 

0.61012 

9.59680 

9.96313 

334  15.2 

0.56511 

0.01913 

30 

0.78436 

0.60606 

9.59679 

9.96313 

336  45.2 

0.56510 

0.01912 

40 

0.86860 

0.60201 

9.59678        9.96313 

339  15.2 

0.56509 

0.01912 

50 

0.95284 

0.49797 

9.69678 

9.96313 

341  45.2 

0.56508 

0.0191 1 

23    0 

+  1.03707 

-0.49394 

+9.69677 

+9.96313 

344  15.2 

+0.56507 

+0.01910 

10 

1.12130 

0.48992 

9.69677 

9.96313 

346  45.2 

0.56506 

0.01909 

20 

1.20554 

0.48590 

9.59676 

9.96314 

349  15.2 

0.56505 

0.01908 

80 

1.28977 

0.48189 

9.69675 

9.96314 

351  45.2 

0.56504 

0.01907  , 

40 

1.37400 

0.47788 

9.69676 

9.96314 

3:>4  15.1 

0.56503 

0.01906 

50 

1.45823 

0.47388 

9.59674 

9.96314 

356  45.1 

0.56502 

0.01905 

24    0 

+  1.54246 

-0.46988 

+9.69673  !  +9.96314 

359  15.1 

+0.56500 

+0.01903 
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k       m 
18      0 

+7.9254 

+6.6277 

+  1 

.1761 

+7.66273 

+7.66062 

19      0 

7.9264 

6.6234 

.1761 

7.66273 

7.66061 

20      0 

7.9255 

6.6191 

.1761 

7.66273 

7.66061 

21      0 

7.9255 

6.6148 

.1761 

7.66273 

7.66061 

22      0 

7.9256 

6.6100 

.1761 

7.66273 

7.66061 

23      0 

7.9265 

6.6054 

.1761 

7.66272          7.66061  \ 

24      0 

+7.9264 

+6.6010 

+1 
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+7.66272  1    +7.66061  , 
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PATH  OF  THE  SHADOW  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN 

,  1889,  JUNE  27. 
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Meftn 
Time. 

Northern  Limit 

of 
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Central  Line. 

Soothen  Limit 

of 
Shadow  Path. 

DoratloD 

of 
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on 
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Line. 

Lfttitode. 
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Longitade  from 
Oreenwioh. 

^u^ 

Longitude  from 
Oreenwioh. 

Limits 

-3r86!o 

3  53.6  W. 

—  38  37.0 

3**  86.3  W. 

O         t 

—33  45.1 

8  57.0  W. 

m     8 

19^  85" 

84  85.8 

10  48.4  B. 

86    7.4 

9  59.9E. 

87  49.0 

9  11.4  E. 

5  84.4 

30 

—81  50.1 

15  48.7 

-83  15.0 

15  30.3 

—84  39.9 

15  11.9 

5  37.5 

35 

19  53.6 

19  85.6 

81  11.1 

19  18.3 

88  88.6 

19  11.0 

5  48.7 

40 

18  18.9 

88  88.3 

19  38.1 

88  81.0 

80  45.3 

88  19.6 

5  58.4 

45 

16  58.6 

84  53.1 

18    9.0 

84  55.8 

19  19.3 

84  57.8 

6    7.6 

50 

15  49.0 

87    5.8 

16  57.3 

87    9.5 

18    5.6 

87  13.7 

6  16.4 

55 

1 

14  48.0 

89    4.4 

15  54.8 

89  10.1 

17    1.6 

89  15.9 

6  84.5 

1 

;  80      0 

—  13  53.8 

30  53.8 

-14  59.4 

31    0.4 

--16    5.1 

31    7.1 

6  38.8 

5 

13    5.6 

38  34.8 

14  10.3 

38  48.0 

15  15.1 

38  49.3 

6  39.3 

10 

18  88.4 

34    9.5 

13  86.5 

34  17.0 

14  30.6 

34  84.6 

6  46.0 

15 

11  43.9 

35  39.8 

18  47.5 

35  46.9 

13  51.1 

35  54.6 

6  58.3 

80 

11    9.5 

37    4.7 

18  18.8 

37  18.4 

13  16.0 

37  80.1 

6  56.8 

85 

10  39.1 

38  86.8 

11  48.0 

38  34.4 

18  45.0 

38  48.0 

7    3.6 

30 

-10  18.8 

:)9  46.1 

—  U  15.0 

39  53.5 

—  18  17.7 

40    0.9 

7    8.4 

35 

9  48.5 

41    3.3 

10  51.3 

41  10.4 

11  53.9 

41  17.5 

7  18.5 

40 

9  88.3 

48  18.7 

10  30.9 

48  85.5 

11  33.5 

48  38.8 

7  16.0 

45 

9  11.1 

43  38.8 

10  13.7 

43  39.8 

11  16.8 

43  45.5 

7  18.8 

50 

8  57.0 

44  46.0 

9  59.6 

44  58.0 

11    8.1 

44  57.9 

7  80.9 

55 

8  46.0 

45  58.4 

9  48.6 

46    3.9 

10  51.8 

46    0.3 

7  88.4 

81       0 

—  8  37.9 

47  11.0 

—  9  40.6 

47  16.0 

— 10  43.3 

47  81.0 

7  83,8 

5 

8  38.5 

48  83.5 

9  35.3 

48  88.0 

10  38.1 

48  38.6 

7  83.0 

10 

8  30.0 

49  36.4 

9  3.3.0 

49  40.5 

10  36.0 

49  44.5 

7  88.1 

15 

8  30.6 

50  50.1 

9  33.8 

50  53.7 

10  36.9 

50  57.3 

7  80.4 

80 

8  34.3 

58    4.9 

9  37.6 

58    8.0 

10  40.9 

58n.l 

7  17.9 

85 

8  41.0 

53  81.1 

9  44.6 

53  83.8 

10  48.1 

53  86.5 

7  14.8 

30 

—  8  51.0 

54  39.8 

—  9  54.8 

54  41.5 

—  10  58.6 

54  43.9 

7  11.0 

35 

9    4.4 

55  59.6 

10    8.5 

56    1.7 

11  18.6 

56    3.8 

7    6.6 

40 

9  81.3 

57  88.9 

10  85.8 

57  84.8 

11  30.8 

57  86.7 

7    1.5 

45 

9  41.8 

58  49.8 

10  46.8 

58  51.5 

11  51.8 

58  53.3 

6  55.7 

50 

10    6.5 

60  80.9 

11  18.1 

60  88.7 

18  17.7 

60  84.4 

6  49.3 

55 

10  35.9 

61  57.8 

11  48.8 

61  59.8 

18  48.5 

68    1.1 

6  48.4 

88      0 

-II  10.8 

63  39.8 

—  18  17.4 

63  48.3 

—  13  84.6 

63  44.7 

6  35.1 

5 
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18  58.5 

65  33.8 

14    6.9 

65  37.0 

6  87.1 

10 

18  36.8 

67  31.1 

13  46.5 

67  35.6 

14  56.8 

67  40.0 

6  18.6 

15 

13  31.7 

69  45.0 

14  43.8 

69  51.3 

15  54.8 

69  57.6 

6    9.7 
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14  36.8 

78  16.3 

15  51.0 

78  86.0 

17    5.8 

78  35.7 
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17  13.8 

75  88.3 

18  31.9 

75  43.5 

5  49.7 
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79  16.8 

—80  84.6 

79  41.9 

5  38.3 
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83  43.8 

81  31.5 

84  .37.5 

83  11.6 

85  31.8 

5  84.4 

Limits 
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—87  37.4 

97  58.6  E. 

—88  46.5 

97  87.9  E. 
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BE88ELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1889,  DECEMBER  21—2. 

BadlaaofPtnimbn 

Axis  of  Shadow 

DlreoUan  of  Asia  of  Shadow. 

aod  Shadow 

OtMowloh 
Haul 

TlM. 

X 

y 

Logaini 

Logeoai 

f 

1 

1' 

h     m 
22  10 

-1.56788 

+0.33530 

-9.59986 

+9.96256 

382°  45.5 

+0.53883 

-0.00700 

20 

1.47144 

0.32624 

9.59986 

9.96256 

335  15.5 

0.53884 

0.00700 

30 

1.37499 

0.31719 

9.59986 

9.96256 

337  45.4 

0.53884 

0.00699 

40 

1.27853 

0.30815 

9.59986 

9.96256 

340  15.4 

0.53885 

0.00699 

50 

1.18206 

0.29913 

9.59985 

9.96256 

342  45.4 

0.53885 

0.00698 

23    0 

-1.08559 

+0.29012 

-9.69985 

+9.96256 

345  15.3 

+0.53886 

-0.00698 

10 

0.98911 

0.28112 

9.59985 

9.96256 

347  45.3 

0.53886 

0.00698 

20 

0.89263 

0.27212 

9.59985 

9.96256 

350  15.3 

0.53886 

0.00698 

30 

0.79614 

0.26313 

9.59985 

9.96256 

352  45.2 

0.53886 

0.00698 

1        40 

0.69965 

0.25415 

9.59985 

9.96256 

355  15.2 

0.53886 

0.00698 

50 

0.60316 

0.24518 

9.59985 

9.96256 

357  45.1 

0.53886 

0.00698 

0    0 

-0.50667 

+0.23622 

-9.59984 

+9.96256 

0  15.1 

+0.53886 

-0.00698 

10 

0.41018 

0.22727 

9.59984 

9.96256 

2  45.1 

0.53886 

0.00698 

20 

0.31368 

0.21833 

9.59984 

9.96256 

5  15.0 

0.53885 

0.00699 

30 

0.21718 

0.20940 

9.59984 

9.96256 

7  45.0 

0.53885 

0.00699 

40 

0.12068 

0.20047 

9.59984 

9.96256 

10  15.0 

0.53885 

0.00699 

50 

-0.02418 

0.19155 

9.59884 

9.96256 

12  44.9 

0.53884 

0.00700 

1     0 

+0.07232 

+0.18264 

-9.59984 

+9.96256 

15  14.9 

+0.53884 

-0.00700 

10 

0.16882 

0.17374 

9.59983 

9.96256 

17  44.8 

0.53883 

0.00701 

20 

0.26532 

0.16485 

9.59983 

9.96256 

20  14.8 

0.53883 

0.00701 

30 

0.36182 

6.15597 

9.59983 

9.96256 

22  44.8 

0.53882 

0.00702 

40 

0.45832 

0.14711 

9.59983 

9.96256 

25  14.7 

0.53881 

0.00703 

50 

0.55483 

0.13826 

9.59983 

9.96256 

27  44.7 

0.53880 

0.00704 

2     0 

+0.65134 

+0.12942 

-9.69983 

+9.96256 

30  14.7 

+0.53879 

-0.00705 

10 

0.74785 

0.12059 

9.59983 

9.96256 

32  44.6 

0.53878 

0.00706 

20 

0.84436 

0. 1 1 177 

9.59982 

9.96256 

35  14.6 

0.53877 

0.00707 

30 

0.94086        0. 10295  | 

9.59982 

9.96256 

37  44.6 

0.53876 

0.00708 

40 

1.03736 

0.09414 

9.59982 

9.96256 

40  14.5 

0.53875 

0.00709 

50 

1.13386 

0.08534 

9.59982 

9.96256 

42  44.5 

0.53874 

0.00710 

3    0 

+  1.23036 

+0.07655 

-9.59982 

+9.96256 

45  14.4 

+0.53872 

-0.00712 

10 

1.32685 

0.06778 

9.59982 

9.96256 

47  44.4 

0.53871 

0.00713 

20 

1.42334 

0.05902 

9.59982 

9.96256 

50  14.4 

0.53869 

0.00715 

30 

1.51983 

0.05027 

9.59981 

9.96256 

52  44.8 

0.53868 

0.00716 

40 

+  161632 

+0.04152 

-9.59981 

+9.96256 

55  14.3 

+0.53866 

-0.00718 

OfMBwleb 

LokAz 

- 

LogAy 

^ 

4/« 

LocXncaataorAadeaorCoHa- 

Time. 
1    "h~    m   ' 

1    22      0 

for 
1  Mlnale. 

+7.9843 

-- 

for 
1  Itinnte. 

f« 

IMJ] 
+  1 

r 
into. 

.17^ 

Panmbn, 

Shadow. 

-6.9575 

+7.67706 

+7.67496 

.    23      0 

7.9844 

6.9549 

.1760 

7.67706 

7.67495 

0      0 

7.9845 

6.9521 

.1760 

7.67706 

7.67495  . 

1      0 

7.9845 

6.9494 

.1760 

7.67706 

7.67495  1 

2      0 

7.9845 

6.9465 

.1760 

7.67706 

7.67495  ; 

3      0 

7.9845 

6.9436 

.1760 

7.67706 

7.67495  1 

4       0 

+7.9844       ' 

-6.9405 

+  1 

.1760 

+7.67706 

+7.67495  , 

27 
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PATH 

OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1889,  DECEMBER  21—2. 

Ifortbern  Limit 
of 

Central  Line. 

of 

Dnntkm 

Greenwich 
Mean 
Time. 

Shadow  Path. 

Shadow  Path. 

of 
TotiUty 

on 

Centnl 

Line. 

Latitude. 

LonfTitude  from 
Greenwich. 

Latitude. 

Longitode  from 
Greenwich. 

lAtitnde. 

Longitude  from 
Greenwich. 

Limits 

f  15  13.1 

7?  43.1  W. 

+  14  52!8 

7?  53.0  W. 

+  I4  28!4 

72    3.8  W. 

m     • 

23^  IS"* 

10  54.0 

62  18.9 

10  30.5 

62  31.6 

10    7.0 

62  44.7 

1  46.8 

90 

6  34.7 

53  52.4 

6    8.8 

54    7.0 

5  42.9 

54  22.1 

2    8.2 

95 

3  58.0 

49    1.3 

3  30.6 

49  16.6 

3    3.1 

49  32.3 

2  22.8 

30 

+   1  53.6 

45  16.9 

+   1  24.8 

45  32.6 

4-  0  56.1 

45  48.6 

9  35.3 

35 

+  0    9.0 

42    8.8 

-  0  20.9 

42  24.6 

—  0  50.8 

42  40.7 

9  46.5 

40 

—   1  21.9 

39  25.1 

1  52.9 

39  40.8 

2  23.8 

39  57.0 

2  56.8 

45 

2  42.2 

36  58.2 

3  14.2 

37  13.9 

3  46.1 

37  30.0 

3    6.3 

60 

3  54.4 

34  43.1 

4  27.3 

34  68.8 

5    0.3 

35  14.4 

3  15.9 

55 

4  59.3 

32  37.9 

5  33.1 

32  53.2 

6    6.9 

33    8.6 

3  93.5 

0      0 

—  5  58.2 

30  40.0 

—  6  32.8 

30  54.9 

—  7    7.5 

31    9.9 

3  31.9 

5 

6  51.7 

28  47.8 

7  27.1 

29    2.3 

8    2.5 

29  16.7 

3  38.3 

10 

7  40.4 

27    0.2 

8  16.6 

27  14.1 

8  52.7 

27  28.0 

3  44.9 

15 

8  24.7 

25  16.5 

9    1.5 

25  29.7 

9  38.3 

25  43.0 

3  50.0 

20 

9    4.7 

23  35.7 

9  42.1 

23  48.3 

10  19.6 

24    0.8 

3  56.3 

25 

9  40.9 

21  57.2 

10  18.9 

22    9.0 

10  57.0 

22  20.8 

4     1.0 

30 

—  10  13.4 

20  20.5 

- 10  52.0 

20  31.5 

—  11  30.5 

20  42.5 

4    5.0 

35 

10  42.3 

18  45.1 

11  21.4 

18  55.2 

12    0.4 

19    5.3 

4    8.5 

40 

11     7.8 

17  10.6 

11  47.3 

17  19.8 

12  26.8 

17  29.0 

4  11.3 

45 

11  29.9 

15  36.6 

12    9.8 

15  44.8 

12  49.6 

15  53.0 

4  13.3 

50 

11  48.7 

14    2.9 

12  28.8 

14  10.0 

13    8.9 

14  17.2 

4  14.6 

55 

12    4.1 

12  28.9 

12  44.4 

12  35.0 

13  24.7 

12  41.2 

4  15.1 

1       0 

—  12  16.3 

10  54.5 

—  12  56.7 

10  59.6 

—  13  37.2 

11     4.6 

4  14.9 

5 

12  25.2 

9  19.3 

13    5.7 

9  23.3 

13  46.2 

9  27.2 

4  14.1 

10 

12  30.7 

7  43.0 

13  11.2 

7  45.8 

13  51.7 

7  48.6 

4  12.6 

15 

12  32.7 

6    5.2 

13  13.1 

6    6.9 

13  53.6 

6    8.6 

4  10.9 

20 

12  31.2 

4  25.6 

13  11.4 

4  26.1 

13  51.8 

4  26.7 

4    7.0 

25 

12  26.0 

2  43.7 

13    6.1 

2  43.1 

13  46.2 

2  42.5 

4    3.1 

30 

—  12  17.1 

0  59.1  W. 

—  12  56.8 

0  57.4  W. 

—  13  36.6 

0  55.7W. 

3  58.6 

35 

12    4.1 

0  48.8  E. 

12  43.4 

0  51.6  E. 

13  22.7 

0  54.4  £. 

3  53.3 

40 

11  46.7 

2  40.5 

12  25.5 

2  44.4 

13    4.3 

2  48.2 

3  47.4 

45 

11  24.7 

4  36.9 

12    3.0 

4  41.8 

12  41.2 

4  46.6 

3  40.8 

50 

10  57.7 

6  39.1 

11  35.2 

6  44.9 

12  12.8 

6  50.8 

3  33.5 

55 

10  24.7 

8  48.7 

11     1.5 

8  55.4 

11  38.2 

9    2.2 

3  95.5 

2      0 

—  9  45.5 

11    6.4 

—  10  21.4 

11  14.0 

—  10  57.4 

11  21.7 

3  16.8 

5 

8  59.0 

13  34.2 

9  34.0 

13  42.7 

10    8.9 

13  51.1 

3    7.6 

10 

8    4.1 

16  14.7 

8.38.0 

16  24.0 

9  113 

16  33.2 

9  57.7 

15 

6  57.5 

19  15.2 

7  30.2 

19  25.0 

8    2.8 

19  34.8 

9  46.8 

20 

5  36.1 

22  42.3 

6    7.4 

22  52.6 

6  38.6 

23    2.9 

9  34.9 

25 

3  52.7 

26  51.7 

4  22.4 

27    2.3 

4  52.0 

27  13.0 

9  91.6 

30 

-    1  -30.1 

32  21.9 

—   1  57.7 

32  32.6 

—  2  25.3 

39  43.3 

9    5.6 

35 

+  3    6.6 

42  49.2 

+  2  42.0 

42  58.2 

■f  2  17.5 

43    7.3 

1  49.7 

Limits 

+  5  34.1 

48  25.8  E. 

■f  5  11.2 

48  35.6  E. 

-f  4  48.3 

48  45.5  E. 

\if:y 


V^ 


TOTAL  ECLIPSE  of  DEC 


100*  Long-itude        West       of     ftO'     Greenwich  60' 

-7- 


40' 


20- 


100'    Long-ilude       West       of    80'  Greenwich 


Note.— 7^  haare   ff  h^yimwuf    and  *»u'i 


EMBER  2PT  &  22^?  1889. 


IF 


40' Lonyitudc   60^  Eat»t     oV      Greenwich  80' 


40' L^iig-jtude  60'  Eiuit      ol'     Greenwich 80' 
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WASHINGTON  MEAN  TIME. 

PHASES  OF  THE  MOON. 

N«wMm«. 

First  Quarter. 

n 

FaUMoon.               1              LaatQoarter. 

1 

d     k     m 

d     h     I 

d     h    m 

d     h    m 

January 

1    3  59.9 

Jttiuary        8    7  3^2.4 

January   .   16  IQ  28.6     January 

23  22  49.0 

January 

30  J6    1.7 

February       7    3  49.8 

February     15    5    9.8     Februanr 

22    646.9 

March 

1     4  52.6 

March           9    0  51.2 

March          16  18  39.0  .  March 

23  13  46.2 

1  Mnrcii 

30  18  29.2 

April             7  20  3d.8 

April           15    5  10.4 
May             14  13  34.0 

April 
May 

21  20  47.6 

>  April 

29    8  56.7 

May               7  13  34.2 

21     4  44J) 

;  May 

29    0  11.4 

June              6    2  53.3 

June            12  20  50.0 

June 

19  14  37.8 

1  June 

27  15  45.4 

July              5  12  50.5 

July             12    3  53.5 

July 

19    2  36.7 

July 

27    6  52.3 

Auirust         3  20  18.7 

August        10  11  34^ 

Auguat 

17  17  43.4 

Au^iit 

25  20  51.8  ,  September    2    2  26.4 

September    8  20  44.4 

September 

16  11  40.5  1 

September 

24    9  33.5  ,  October         1     8  24.9 

October         8    8  17.4 

October 

16    7  29.3  1 

October 

23  21  17.7     October       30  15  ^2.:i 

November     6  22  57.0 

November 

15    3  27.7 

November 

22    8  a5.4     November  29    0  20.5 

December     6  16  44J2 

December 

14  21  50.1 

(  December 

21  19  44.2  ,  December  28  12    8.3 

PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 

Perigw*. 

Apogee. 

Greatest  Lflmlkm. 

t 

d     h 

d      h 

d     h     m 

d     h     m 

January 

28    2.1 

January           12    0.3 

January          5  16  44  W. 

January 

20  14  52  E.  I 

February 

23  20.6 

February           8  19^ 

February        2  19  18  W. 

February 

15  17  37  E. 

March 

20  19.6 

March                8  16.2 

March            2    9  31  W. 

March 

14  18  50  E. 

!  April 
May 

17    8.4 

April                 5  11.4 

March          29    0  22  W. 

April 

11  13  43  E.  1 

15  13.7 

May                   3    3.4 

Aoril            24    9  33  W. 
IHay              21  23  14  W. 

May 

9  16  24  E. 

!  June 

12  22.9 

May                 30  12.9 

June 

6  21  31  E.  : 

July 

11     8.4 

June                26  1.5.5 

June             19    1  26  W. 

July 

5    0  42  E.  1 

1  August 

8  14.3 

July                23  22.6 

July               17    6  24  W.    August 

I  17  a5  E. 

September 

5    8.1 

August            20  13.4 

August          14    9  .39  W.|  Auffust 

28    9  20  E. 

September 

30  23.1 

September      17    7.6 

September    11     6  16  W.    September 

23  19  21  E. 

October 

27    0.0  ;  October           15    3.6 

October          8  12  45  W.    October 

21     4  21  E. 

November 

23  22.4  1  November       11  23.3 

November      3  19  12  W.,  November 

18    4    3  E. 

December 

22    8.3     December         9  15.3 

November    30  14  28  W.!  December 

16  10  50  F^  1 

1 
1 

K( 

December    28  12  56  W.I 

1 

)RMULJ5  FOR  THE 

LIBRATION  OF  THE  MOON. 

1 

Put    /, 

the  inrlinatiun  of  the  moon's  equator  to  the  ecliptic  (:al^  8S'.8), 

1          a. 

the  mean  longitude  of  the  moon's  ascending  node,  (oee  page  278),  or  the  mean  longitude   |{ 

of  the  descending  node  of  the  moon's  equator, 

c, 

the  angle  nt  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of  || 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

h  ^,  a%  iV. 

the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected   || 

for  parallax. 

1                    ^'' 

the  selenorentric  longitude  of  the  earth,  connted  on  the  moon's  equator  firom  ita  descend-   || 

1 

ing  node,  [I, 

••A,a'»  di 

the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given 

1      The  moon's  libration  in  longitude  and  latitada  may  then  be  foand,  for  any  time,  by 

maasaof  the 

following  formulv,  in  connection  with  the  tablet  given  on  pages  276  and  277 :  — 

1 

A  X  =  —  o'^7  sin  2  (a  —  ;i)  ^ 

a  =  sin  /cos  (ft  -  ^)            I  8- tmbU.  waat  977 
ton  fl  =  tan  /  sin  (ft  -  A)            |    ^^^^^P^^^' 

V^X  +  AX+ah              ) 

1 

The  libration  in  latitude      s=»  ^  «  B  —  /f 

1 

The  libration  in  longitude  «  <  at  X'  —  ^ 

I 

.i„  C  -  .in  i  co.(V  +  A-a)  .        rf„  ,  •«•  (a*  -  ft .) 
COS  d'                                            ooe  b 

! 
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ELEMENTS  FOR  THE  PREDICTION  OF  OC0DLTATION8. 

JANUARY. 

Th»  Star** 

At  CoxjUKcnoN  ni  B.  A. 

LimitlBK  ' 
Paial]cla.| 

Name. 

MiHC. 

Redans  from 
1889.0. 

DeSbrtUm. 

Washington 
Mesa  Time. 

Hour  Angle 
H 

F 

%f 

y' 

N. 

8. 

Aa 

Ai 

• 

tt 

O        1 

NEW 

d     h    m 
MOON, 

h    m 

e 

o 

1 

1 

19  Capricorni 

20  Capricorni 
fj  Capricorni 

6 

64 

5 

-2.31 
2.30 
2.29 

-6.1 
6.6 

7.0 

-18  20.7 

19  28.0 

20  17.7 

S    1     1.9 
2  56.6 
4  52.3 

-  0  52.4 

+  0  57.8 
+  2  49.0 

-1J2010 
+0.1412 
+1.1980 

0.5923 
0.5924 
0.5901 

+0.1099 
0.1136 
0.1173 

-52 
+33 
+70 

-90' 

-30 

+41 

30  Capricorni 

31  Capricorni 
i  Capricorni 
y  Capricorni 
d  Capricorni 

54 

24 

-2.22 
2.23 
2.20 
2.12 

2.08 

-  7  5 
7.4 

7.5 
8.4 
8.6 

-18  27.1 
17  55.8 
17  185 
17    9.9 
16  37.9 

10  25.2 
10  33.1 
12  12.1 
19  38.5 
22  35.2 

+  8    9.3 
+  8  16.8 
+  9  52.1 
-6  58.1 
-  4    7.9 

+0.0185 
-0.4923 
-0.9086 
-0.0270 
-0.1394 

0.5857 
0.5857 
0.5841 
0.5780 
0.5751 

+0.1278 
0.1278 
0.1316 
0.1448 
0.1496 

+27 
0 
-24 
+27 
+22 

-37 
-71 
-00 
-40 
-46 

1  Aquarii 

39  Aquarii 

45  Aquarii 

50  Aquarii 

B.A.C.  7835 

44 

Ii 

6 
64 

-1.97 
1.95 
1.90 
1.88 
1.84 

-  9.0 
9.3 
9.4 
9.7 
9.7 

-14  24.7 
14  44.6 

13  51.8 

14  5.8 
13  29.2 

4    6  58.3 

9  35.5 

12  30.0 

14  55.0 

17  24.7 

+  3  57.0 
+  6  28.6 
+  9  16.9 
+11  36.9 
-9  58.6 

-1.1060 
-0.3355 
-0.7546 
-0.1030 
-0iJ978 

0.5684 
0.5661 
0.5632 
0.5605 
0i>591 

+0.1G20 
0.1656 
0.1694 
0.1724 
0.1756 

-35 
+16 
-10 
+26 
+16 

-90 
-54 
-90 
-44 
-56 

70  Aquarii 
74  Aquarii 
^1  Aquarii 
y>'  Aquarii 
yr^  Aquarii 

6 
6 
4 
4 
44 

-1.73 
1.72 
1.57 
1.56 
1.56 

-  9.9 
10.3 
10.3 
10.3 
10.5 

-11     8.7 

12  12.7 

9  41.7 

9  47.6 

10  13.3 

ft    1  50.3 
4    7.6 

14  38.6 

15  37.5 

16  7.6 

-  1  50.2 
+  0  22.6 
+10  32.9 
+11  29.9 
+11  59.0 

-1.2110 
+0.3205 
-0iKW2 
-0.0018 
+0.5454 

0.5522 
0.5504 
0.5433 
0.5423 
0.5417 

+0.1843 
0.1864 
0.1954 
0.1960 
0.1963 

-41 
+52 
+19 
+35 
+69 

-90 
-20 
-66 

-;^ 

-  8 

B.A.C.  8274 
30  Piscium 
33  Piscium 

B.A.C.17 
15  Ceti 

7 
44 

44 
6 

64 

-1.38 
1.30 
1.28 
1.25 
1.08 

-10.3 

10.4 

10.4 

10.3 

9.0 

-  7    0.0 
6  38.1 
6  19.9 
5  52.0 
1     7.1 

6  6  31.0 

13  11.5 

14  53.3 
17  23.7 

7  7  34.0 

+  1  55.1 
+  8  23.2 
+10     1.9 
-11  32.2 
+  2  12.7 

+0.0406 
+1.0270 
+1.0570 
+1.0840 
-1.0360 

0.5331 
0.5295 
0.5279 
0.5265 
0.5204 

+0J^6 
0iW)67 
0iW7I 
0.2079 
0.2100 

+38 
+83 
+84 
+84 
-22 

-36 
+21 
+23 
♦25 

-90 

20  Ceti 
26  Ceti 
29  Ceti 
33  Ceti 
35  Ceti 

5 
6 

64 

6 
64 

-1.00 
0.93 
0.90 
0.89 
0.88 

-  9.5 

8.7 
8.5 
8.4 
8.4 

-  1  45.0 

+  0  46  2 

1  24.6 

1  51.2 

1  53.0 

15  18.9 

20  56.9 

23    8.1 

8    0  29.3 

1  31.5 

+  9  44.0 

-  8  47.9 

-  6  40.3 

-  5  31.7 

-  4  21.3 

+1.2720 
-0.2707 
-0.5053 
-0.7052 
-0.5225 

0.5176 
0.5162 
0.5154 
0.5156 
0.5152 

+05097 
0i»92 
0.2086 
0.2086 
0J2083 

+88 
+23 
+11 
0 
+10 

+43 
-54 

-70 

-88: 
-71 

/  Piscium 
V  Piscium 
64  Ceti 
f»Ceti 
f«Ceti 

5 
44 

54 

44 
44 

-0.86 
0.71 
0.56 
0.55 
0.46 

-8.1 
7.6 
6.6 
6.5 
6.7 

+  3     1.7 
4  55.5 
8    2.9 
8  19.4 
7  57.6 

4  17.6 

16  46.7 
•    8  38.1 

9  29.9 

17  31.9 

-  1  40.0 
+10  27.5 
+  1  51.7 
+  2  42.0 
+10  30.1 

-1.1920 
-0.6921 
-0.9469 
-1.0790 
+0.8716 

0.5150 
0.5135 
0.5131 
0.5134 
0.5134 

+0J2079 
Oi2038 
0.1960 
0.1954 
0.1903 

-35 
+  1 
-15 
-25 

+90 

-«7i 

-85 

-82 

-82 

+13 

B.A.C.830 
fA  Ceti 

Lalande  5725 
B.A.C.  1272 

d»  Tauri 

6 

44 

6 

6 

4 

-0.41 
0.39 

-0.29 
0.00 

4^.05 

-  5.9 
6.1 
5.2 
4.3 
4.1 

+10  15.9 

9  38.6 

12  45.6 

17    25 

17  16.8 

10  1     4.0 
2  21.1 

13  34.1 

11  21     4.6 
19    4  32.5 

-  6  10.7 

-  4  55.8 
+  5  67.7 
-11  28.0 

-  4  13.7 

-0.2574 
+0.6686 
-0.7695 
-0.5436 
+0.1978 

0.5H6 
0.5156 
0.5177 
0.5278 
0.5304 

+0.1848 
0.1842 
0.1744 
0.1394 
0.1292 

+24 

+86 
-  5 
+  8 
+50 

-50 
+  2 
-77' 
-62 
-17 

63  Tanri 
<J»  Tauri 
d^  Tauri 

B.A.C.  1468 
t  Tauri 

6 
54 

5 

64 
54 

+0.05 
0.05 
0.06 
0.15 
0.17 

-  4.3 
4.2 
4.1 

3.9 
4.0 

+16  30.9 
17  11.0 

17  40.3 

18  31.8 
18  38.9 

4  47.9 

5  7.3 
5  48.3 

16    2.7 
18  32.0 

-  3  58.9 

-  3  40.0 

-  3    0.3 
+  6  55.0 
+  9  19.7 

+1.0700 
+0.3790 
-0.0758 
+0JW52 
+0.3475 

0.5307 
0.5309 
0.5309 
0.5358 
0.5367 

+0.1290 
0.1286 
0.1277 
0.1127 
0.1091 

+?» 
+62 
+34 
+50 
+60 

+3.'> 

-  8 
-32 
-15 

-  8 

I  Tauri 
C  Tauri 
¥<  Ononis 
141  Tauri 
ff  Geminoruro 

54 
3i 

+0.22 
0.31 
0.36 
0.37 
0.40 

-  3.7 
3.9 
4.1 
3.9 
3.9 

+20  16.1 

21  4.3 
20  15.2 

22  2:^.8 
22  32.2 

13  2  29.0 
16  43.5 

14  0  38.9 

4     0.8 
10    9.7 

-  6  58.3 
+  6  48.7 

-  9  31.3 

-  6  16.1 

-  0  19.4 

-06292 
-0.3131 
+1.1070 
-1.0720 
-0.9450 

0.5392 
0.5449 
0.5484 
0.5489 
0.5516 

+0.0961 
0.0721 
0.0581 
0.0518 
0.0405 

+  2 

+20 
+90 
-30 
-19 

-64 

-39 

+46j 

-68 

-67 

fi  Geminorum 
d  Geminorum 

44  Geminorum 
«t  Geminor.   muU. 

63  Geminor.  mult. 

3 

6 

6 

34 

54 

+041 
0.46 
0.48 
0.49 
0.50 

-  3.9 
4.1 
4.2 
4.4 
4.5 

+22  34.1 

21  53.4 

22  48.1 
22  11.0 
21  40i2 

13  54.2 

19    3    5.8 

9  22.6 

16    9.2 

19  38.3 

+  3  17.7 

-  7  57.2 

-  1  53.1 
+  4  39.7 
+  8     1.7 

-0.8405 
+0.1741 
-0.8210 
-0.2226 
+0.2605 

0.5522 
0.5560 
0.5568 
0.5572 
0.6576 

+0.0330 

+0  0075 

-0.0048 

0.0184 

0.0258 

-12 

+48 
-10 
+25 
+54 

-67! 

-  6! 
-67 
-28 

-  4 

79  Geminorum 
fA*  Cancri 

64 
54 

+0.50 
+0.49 

-4.6 
-  4.6 

+20  34.8 
+21  54.1 

16    3  35.1 
13  50.9 

-  8  17.7 
+  1  37.2 

+1.1800 
-0.7898 

0.5582 
0.5576 

-0.0418 
-0.0618 

+90 
-  8 

+55 

-68 
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ELEMENTS  FOR  THE  PREDICTION  OP  OOODLTATIONS. 

JANUABT. 

Tbb  Stab's 

At  CoMJUHcmos  n  B.  A. 

limltlBg 
Parallels: 

1 

K-. 

5i 

Bed'Mfrom 
18».0. 

♦0*48  -  Ih 

+25  48.9 

WMhlnKtoD 
HeeaTfme. 

d    h    m 
IT     1   14.9 

Hour  Angle 
n 

h     m 
-11   21.9 

Y 

-0.4499 

0.5565 

^ 

N. 

8. 

0  Canori 
83  Caneri 

-0.0837 

+lS-4§ 

51 

0.41       4.7 

18  10.5 

29  33.2 

+  9  13.4 

+0.2079 

0.5529 

0.1290 

+50-15 

8  Leonit 

51 

0.38       4.5 

16  55.9 

IS    6  56.4 

-  6  40.2 

+0.4615 

0.5518 

0.1359 

+68-4 

37  Leonit 

H 

0.*<«> 

4.0 

14  16.8 

19    1  32.3 

+11   19.0 

+0.5062 

0.5473 

0.1634 

+711-5 

•  Leonit 

^ 

0^ 

4.0 

14  42.2 

8  52.6 

-  5  35.1 

-1.1780 

0.5469 

0.1798 

-35J-75 

1  Leonit 

H 

-^.111 

-  3.3 

+11     7.9 

17     1.0 

+  2  17.5 

+1.171U 

0.5440 

-0.1899 

+90i+37 

4»  Firginit 

6 

+0.01 

9.3 

8  44.9 

M  16  38.4 

+  1     9.5 

-0.8915 

0.5405 

0.9039 

-19-81 

p  Virginit 

4 

-0.08 

1.9 

7    9.1 

20  12.8 

+  4  37.0 

+0.0524 

0.5399 

0.9063 

+41-33 

€  Virginit 
B.A.C.4254 

54 

0.16 

0.6 

3  55.9 

41  19  59.6 

-  3  14.9 

-0.0991 

0.5401 

0.9154 

+39,-43 

6 

0.93 

-  0.1 

+  9  98.0 

21  39.4 

+  5    8.3 

-0.4506 

0.5408 

05183 

+14  1-66 

80  Virginit 

6 

-0.51 

♦  9.9 

-  4  49iJ 

33    0  41.9 

+  7  95.2 

+1.1390 

0.5463 

-05183 

+85+99 

88  Virginit 

64 

0.58 

3.4 

6  17.0 

6  40.0 

-10  48.5 

+1.3310 

0.5480 

05162 

+84   +53 

^1  Libra 

6 

0.92 

5.9 

11  96.6 

M  19  39.2 

-  5  50.3 

+0.3655 

0.5690 

0.1960 

♦56 

.18 

f*  Libra 

51 

0.U5 

4.9 

10  57.6 

13  42.7 

-  4  48.9 

-0.3317 

0.562H 

0.1950 

+16 

-58 

17  Libra 

7 

0JI5 

4.8 

10  49.4 

14  92.5 

-  4  10.5 

-0.7175 

0j5636 

0.1941 

-  3 

-90 

18  Libra 

61 

-0.96 

+  4.7 

-10  41.8 

14  39.5 

-  3  54.1 

.0.7818 

0.5635 

.0.1940 

-  9 

-90 

y  Libra 
B  Libra 

41 

1.16 

5.7 

14  95.0 

M    6  97.8 

+11  20.3 

+0.0640 

0.5736 

0.1746 

+35 

-34 

41 

159 

5.9 

16  94.1 

14    9.3 

-  5  15.1 

+0.7651 

0.5777 

0.1631 

+74   +51 

49  Libra 

6 

1.30 

5.7 

16  12.9 

16  54.7 

-  9  35.9 

+0.1995 

0.5803 

0.1589 

♦36  -31  1 

X  Ophiuehi 

41 

1.47 

5J) 

18  19.9 

M    3  49.6 

+  7  54.4 

+0.4966 

0.5865 

0.1396 

♦60 

-13 

94  Seorpii 
f»  Ophiuohi 

51 

-1.53 

+  5.1 

-17  3IJS 

9  43JII 

-10  25.6 

-0.9716 

0.5899 

-0.1282 

-98 

-90 

61 

1.63 

4.8 

18  43.9 

17  47.3 

-  9  40  4 

-0.7433 

0.5946 

0.1113 

-16 

-90 

f  Ophiuohi 

5 

1.75 

4.6 

90  59J> 

97    1   15.9 

+  4  30.4 

+0.7566 

0.5991 

0.0954 

♦69 

+  6 

58  Ophiachi 

51 

1.84 

4.1 

91  37.6 

9  59.1 

-11     7.4 

+0.6522 

0.6039 

0.0741 

♦64 

.  1 

B.A.C.(>098 

6 

1.91 

3.9 

90  44.0 

17  99.9 

-4     1.6 

-0.7991 

0.6059 

0.0658 

-90 

-90 

fi  Sagittarii 

4 

-1.95 

+  2.7 

-91     5.9 

91  38.9 

+  0    3.3 

-0.5857 

0.6074 

-0.0453 

-13 

-81 

14  Sagittani 

6 

1.96 

9.9 

91  44.3 

91  48.9 

+  0  13.5 

+0.0579 

0.6074 

0.0447 

♦92  -34 

15  Sagittarii 

51 

1.96 

9.7 

90  45.6 

99  11.8 

+  0  35.5 

-0^369 

0.6074 

0.0440 

.341-90 

98  Sagittarii 

51 

9.07 

1.3 

92  30.4 

M  10     1.1 

+11  56.0 

+0.4692 

0.6094 

0.01:19 

+44-11 

yi  Sagittarii 

5 

9.09 

1.0 

tt59.8 

19  59.3 

-  9  13.4 

+0.8170 

0.6099 

0.0050 

+67, +10 

y*  Sagittarii 

5 

-910 

+  1.0 

-99  48.6 

13  90.7 

-  8  59.8 

+0.7454 

0.6099 

-0.0047 

+67+  5 

P  Sagittarii 

31 

9.08 

0.5 

91  15.1 

14  22.2 

-  7  53.9 

-0.815:1 

0.6099 

-0.0013 

.30  -90 

0  Sagittarii 

31 

9.10 

+  0.3 

91  54.9 

17    0.0 

-  5  996 

.0.1581 

0.6089 

+0.0053 

+  71-47 

r  Sagittarii 

3 

9.10 

-  0.9 

91   11.9 
NEW 

18  56.9 
MOON. 

-  3  30i> 

-0.8470 

0ii089 

0.0105 

-39-90 

1 

6  Caprioomi 

91 

-9.06 

-  8.9 

-16  37.9 

SI    9  16.9 

+  8  91.3 

.0.1187 

0.5785 

+0.1506 

+93i-45 

1  Aquarii 

41 

-1.98 

-  9.0 

-14  94.7 

17  34.5 

-  7  38.6 

-1.0790 

0.5731 

+0.1636 

-33  -90 

FEBRUARY. 

*  Tfl  Aqaarii 

6 

-liJ5 

-10.3 

-11    8.7 

1  19  10.3 

+10  18.0 

-1.1790 

0.5594    ♦0.1871 

-37 

-90 

74   Aquarii 

6 

\M 

10.6 

19  19.7 

14  25.2 

-11  31.7 

+0.3518 

0.5575     0.1893 

+54 

-19 

yi*  Aquarii 

4 

1.75 

10.8 

9  41.7 

9    0  44.3 

-  1  33.3 

-OiJ564 

0i>496 

0.1981 

+21 

-53 

^  Aquarii 

4 

1.74 

10.9 

9  47.6 

1  42.0 

-  0  37.5 

+0.0363 

0A487 

0.19rt8 

+37 

-36 

^  Aquarii 

41 

-1.74 

-11.0 

.10  13.3 

2  11.5 

-  0    9.0 

+0.5805 

0  5486 

+0.1991 

+72 

-  7I 

D.A.C  ^274 

7 

1.61 

11.9 

7    0.0 

16  16.5 

-10  31.3 

♦0.0856 

0.5398     0.20rJ 

+41 

-.33 

30  Piecium 

41 

1.56 

11.3 

6  38.1 

22  47.9 

-  4  19.3+1.0650 

0^^601    0i«099 

+83 

+24 

1  33  Piacium 

41 

IJ>5 

11.3 

6  19.9 

S    0  27.41  -  2  36.0+1.0960 

0.5:)57     0.2106 

+84 

+26i 

1        B.A.C.I7 

6 

1.53 

11.3 

5  59.0 

9  54.3,  -  0  13i>| +1.1260 

0.5344!    Oi2ll3 

♦84 

+28 

1  14  Ceti 

6 

-l..'W 

-10.6 

-  1     7  1 

15  27  9    +11  56.8   -1.2410 

0.52H0  1+05132 

-39 

.90i 

15  Ceti 

61 

1.37 

10.7 

1     7.1 

16  45.0,  -10  48  4   -0.9681  j  0.5272     0.2130 

-17 

-90. 

90  Ceti 

5 

1.31 

11.0 

-  1  45.1 

4    0  19.3    -  3  27.7  +I.32:M)   0.59r>2     0.2130 

♦88 

+50 

96  Ceti 

6 

1J% 

lOi^ 

+  0  46  1 

5  49.7    +  I  53.0   -0.2039   0.52291   0J«12:i 

♦27 

-501 

99  Ceti 

61 

1.94 

10.0 

1  24.5 

7  58.0    +  3  57.3   -0.4:W2 '  0.5220     0.21 18 

+15 

-65 

33  Ceti 

6 

-IJW 

-  99 

+  1  51.1 

9  17.4    +  5  14.4   -0  6350   0.5216 ;+Oi2ll3 

+  4 

-811 

35  Ceti 

_5* 

-1.22 

-10.0 

_+  1^20 

10  IHJi    ^6  13.4   -0  4r,34    0..'i2l8'+0.2ll3 

+14 

-66' 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBBUABT. 

Teu  STAB*8 

At  Ookjuvctioh  nr  B.  A. 

Umltiiiir 
PanOliOi. 

Name. 

Hag. 

Bed*ns  from 
1889.0. 

TiSoCr. 

Washington 

Hour  Angle 

Y 

^ 

y' 

N. 

8. 

Aa 

^i 

/  Piaoiam 
V  Piacium 
64  Ceti 
f»Coti 
f«Ceti 

5 

5i 
H 
4i 

s 
-1.19 
1.08 
0.92 
0.91 
0.84 

.^:8 

9.3 
8.3 
8.3 
8.3 

+  3^    l'.6 
4  55.4 
8    2.9 
8  19.4 
7  57.6 

d     h   m 
4  13     1.1 
ft    1   15.2 

16  49.8 

17  40.8 
6    1  35.8 

h    m 
+  8  51.4 
-  3  16.1 
+11  51.2 
-11  19.2 
-3  38.2 

-1.1110 
-0.6137 
-0ii674 
-0.9982 
+0.9399 

0.5201 
0.5188 
0.5171 
0.5169 
0.5180 

+05103 
05063 
0.1978 
0.1972 
0.1920 

-27^ 
+  5 
-10 
-19 
+90 

-87 
-78 
-82 
-82 
+17 

B.A.C.830 

fi  Ceti 

Lalande  5725 
B.A.C.1272 

<J»  Tauri 

6 

J* 

6 
4 

-0.77 
0.76 
0.65 
0.33 
037 

-7.5 
7.7 
6.5 

4.8 
4.6 
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h    m 
+11  49.8 
-  b*    3.1 
+  0  33.0 
+  2    0.8 
+  3  56.3 

+0.4030 
-0.6015 
-0.0145 
-1.1090 
+0.4627 

0.5505 
0J>518 
0.5531 
0.5531 
0.5531 

+0.0059 

-0.0068 

0.0295 

0.0217 

0.0275 

+6} 
+  4 
+37 
-34 
+69 

+  f 
-54 

-17 
-67 

+  8 

fi^  Cancri 
17  Cancri 
Saturn 

83  Cancri 
8  Leonis 

H 

54 
54 

+0.38 
0.48 

0.65 
0.70 

-2.5 
3.0 

3.9 
4.3 

+21  54.2 

20  48.9 

17  40.7 

18  10.5 
16  55.9 

19    6  15.0 
17  39.6 

13  12  51.8 
14  51.3 
23    8.8 

-  2  23.0 
+  8  38.4 
+  3  11.6 
+  5    7.0 
-10  52.8 

-0.6256 
-Oi2985 
+1.0690 
+0.2936 
+0.5177 

0.5546 
0.5549 
0.5569 
0.5541 
0.5541 

-0.0634 
0.0858 
0.1223 
0.1249 
0.1394 

+  2 
+21 
+90 
+56 
+73 

-61 
-40 
+36 
-12 
-  1 

37  Leonifl 
t  Leonis 
I  Leonis 
V  Virginis 

80  Virginia 

54 

54 

54 

4 

6 

+0.79 
0.82 
0.84 
0.88 
0.80 

-5.0 
4.9 
5.4 
5.8 
4.6 

+14  16.8 

14  42.2 

11     7.9 

+  7    9.0 

-  4  49.9 

14  17  25.9 
Iff    0  36.5 
8  32.6 
16  10  53.7 
18  13  28.5 

+  6  48.1 
-10  15.7 

-  2  35.4 

-  1     6.8 

-  0  13.2 

+0.5070 
-1.1750 
+1.1150 
-0.0740 
+0.8429 

0.5525 
0.5514 
0.5514 
0.5508 
0.5567 

-0.1679 
0.1774 
0.1878 
0.2138 
0.2248 

+71 
-35 
+90 
+34 
+85 

-  5 
-75 
+32 
-41 

+  8 

f »  LibrsB 
^s  Libre 
y  Libre 
fl  Libre 
e  Libre 

6 
54 
44 
6 

44 

+0.61 
0.60 
0.45 
0.42 
0.38 

-2.5 
2.4 
M 

0.7 
0.3 

-11  26.7 
10  57.7 

14  25.1 

15  19.1 

16  24.2 

90  0  26.7 
1  29.0 

18    0.5 
21  35.9 

91  1  39.5 

+  9  32.0 
+10  32.2 
+  2  27.8 
+  5  55.3 
+  9  49.9 

+0.0169 
-0.6773 
-0.3003 
-0.0185 
+0.3943 

0.5685 
0.5690 
0.5757 
0.5772 
0.5786 

-0.2006 
0.1986 
0.1762 
0.1708 
0.1641 

+35 
-  3 
+15 
+30 
+53 

-37 
-88 
-56 
-39 
-16 

49  Libre 

X  Ophiuchi 
29  Ophiuchi 

f  Ophiuchi 
58  Ophiuchi 

6 

44 

64 

5 

54 

+0.35 

0.24 

+0.06 

-0.03 

0.15 

-0.3 

+0.4 

0.8 

1.6 

1.9 

-16  12.3 
18  12.3 
18  4a3 

20  59.6 

21  37.7 

4  24.4 

15  21.0 

99    5  28.3 

13    5.4 

22    1.2 

-11  31.3 
-  0  59.4 
-11  24.6 
-4    5.3 
+  4  29.6 

-0.2499 
+0.1260 
-1.1230 
+0.4006 
+0.3018 

0.5825 
0.5847 
0.5897 
0.5911 
0.5936 

-0.1592 
0.1395 
0.1101 
0.0929 
0.0722 

+16 
+34 
-42 
+46 
+39 

-53 
-31 
-90 
-16 
-21 

B.A.C.6098 
P.  xvii,  334 
fi  Sagittarii 
14  Sagittarii 
Jupiter 

6 
54 
4 
6 

-0.26 
0.27 
0.32 
0.32 

+1.5 
2.3 
L4 

1.8 

-20  44.1 
22  50.3 
21     5.2 

21  44.3 

22  58.5 

93    5  38.0 

6    6.6 

10     1.7 

10  12.8 

18  49.5 

+11  48.5 
-11  44.0 
-7  58.2 
-  7  47.6 
+  0  28.7 

-1.0840 
+1.0220 
-0.9390 
-0.2872 
+0.6920 

0.5950 
0.5952 
0.5948 
0.5948 
0.5912 

-0.0540 
0.0529 
0.0429 
0  0426 
0.0213 

.45 
+67 
-34 
+  4 
+64 

-90 
+25 
-90 
-56 
+  2 

B.A.C.6336 
B.A.C.6347 

28  Sagittarii 

30  Sagittarii 

31  Sagittarii 

6 

6 

54 

64 

64 

-0.45 
0.45 
0.50 
0.52 
0.53 

+1.5 
1.4 
1.7 
1.6 
1.7 

-21  29.3 

21  8.5 

22  30.4 
22  17.3 
22    3.0 

19  33.2 

19  57.1 

22  52.0 

94    0  39.1 

1   10.0 

+  1  10.7 
+  1  33.6 
+  4  21.6 
+  6    4.5 
+  6  34.1 

-0.8324 
-1.1910 
+0.1525 
-0.0847 
-0.3306 

0.5948 
0.5950 
0.5956 
0.5950 
0.6950 

-0.0195 
0.0185 
0.0110 
0.0068 
0.0051 

-30 
-68 
+23 
+11 
-  3 

-90 
-90 
-29 
-43 
-59 

33  Sagittarii 
v'  Sagittarii 
V*  Sagittarii 
B.A.C.6448 

•f«  Sagittarii 

6 

5 

5 

64 

34 

-0.54 
0.54 
0.54 
0.54 
0.56 

+1.3 
1.8 
1.7 
1.9 
1.1 

-21  29.7 
22  52.8 

22  48.6 

23  18.9 
21  15.1 

1  55.1 

1  57.5 

2  20.0 

2  40.6 

3  23.7 

+  7  17.5 
+  7  19.8 
+  7  41.4 
+  8     1.2 
+  8  42.5 

-0.8982 
+0.5101 
+0.4371 
+0.9491 
-1.1490 

0.5947 
0.5947 
0.5947 
0.5947 
0.5947 

-0.0034 

0.0032 

0.t)025 

-0.0019 

+0.0002 

-35 
+46 
+41 
+67 
-65 

-90 
-  9 
-13 
+20 
-90 

0  Sagittarii 
TT  Sagittarii 

50  Sagittarii 
4  Capricorni 

20  Capricorni 

34 
3 
6 
6 

64 

-0.60 
0.62 
0.71 
0.98 
1.14 

+1.2 

0.9 

+0.9 

-0.2 

2.1 

-21  54.2 
21  11.9 

21  59.7 

22  9.1 
19  27.9 

6    8.2 

8  10.1 

14  44.4 

99  11  36.7 

96    4  55.1 

+11  20.7 
-10  42.3 

-  4  23.4 

-  8  19.5 
+  8  20.0 

-0.4771 
-1.1750 
^0.231 3 
+1.0450 
-0.0481 

0.5947 
0.5942 
0.5929 
0.5856 
0.5775 

+0.0070 
0.0120 
0.0284 
0.0776 
0.1143 

-11 

-57 
+  5 
+68 
+23 

-71 
-90 
-53 
+26 
-41 

71  Capricorni 

30  Capricorni 

31  Capricorni 
I  Capricorni 
y  Capricorni 

5 

H 
64 

44 
34 

-1.16 
1.22 
1.21 
1.22 

-2.0 

2.9 
3.0 
3.3 

3.8 

-20  17.6 
18  27.0 
17  55.7 
17  18.4 
17    9.9 

6  56.5 
12  43.8 
12  52.1 
14  35.2 
22  18.5 

+10  16.9 

-  8    8.4 

-  8    0,5 

-  6  21.1 
+  1     5.6 

+1.0410 
-0.1445 
-0.6661 
-1.0840 
-0.1571 

0.5758 
0.5729 
0.5727 
0.5714 
0.5679 

+0.1155 
0.1292 
0.1293 
0.1325 
0.1460 

+70 
+19 
-  9 
-36 
+21 

+25 
-47 
-89 
-90 
-47 

6  Capricorni 

i  Aquarii 

39  Aquarii 

45  Aquarii 

50  Aquarii 

24 
44 

64 
64 
6 

-1.30 
1.35 
1.38 
1.39 
1.41 

-4.2 

5.4 
5.5 
5.9 
6.0 

-16  37  n 
14  24.6 
14  44.5 

13  51.7 

14  5.7 

97    1  21.2 

9  59.3 

12  40.4 

15  39.1 

18    7.2 

+  4     1.8 
-11  38.2 

-  9    2.7 

-  6  10.2 

-  3  47.0 

-0.2557 
-1.2020 
-0.4124 
-0.8245 
-0.1528 

0.5658 
0.5609 
0.5594 
0.6581 
0.5556 

+0.1508 
0.1642 
0.1676 
0.1719 
0.1752 

+16 
-44 
+10 
-14 
+24 

-53 
-90 
-64 
-90 
-47 

B.A.C.7835 
74  Aquarii 

64 
6 

-1.42 
-1.45 

-6.2 

-7.0 

-13  29.1 
-12  126 

20  39.6 
98    7  31.4 

-  1  19.8 
+  9  10.3 

-0.3409 
+0.3316 

0.5552 
0.5489 

+0.1781 
+0.1904 

+14 
+53 

-69 
-20 

000ULTATI0N8,   1889. 
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ET-RW 
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'OR  r 

rHE  PR 

] 

EDICTION  OF  O0CULTATION8. 

1 
1 

liARCH. 

TBB9rAB*8 

At  CoBJuvcnoR  or  R.  A. 

Limiting  1 

Name. 

1    Vr>  Aquarii 

1    ^^  Aquarii 

^  Aquarii 

Mag. 

4 
4 

4i 

Red*iu 

-L48 

L48 

-L49 

1  ttwa 
B.O. 

-7:6 

8.0 
-7.9 

Apparent 
Declination. 

WaahloKtoo 
Mean  Time. 

~d    h~m 
98  18     6.0 
19    4.9 
19  35.0 

Hour  Angle 
H 

h     m 

-  4  35.9 

-  3  38.8 

-  3    9.7 

F 

-0.2416 
+0.0578 
+0.6112 

xf 

y' 

N. 

+22 
+38 
+74 

S. 

-53i 
-35' 

-5, 

-  S  4\'6 

9  47 J> 

-10  13.2 

0.5437 
0.5429 
0.5424 

+0.2000 

0iW09 

+0,2010 

NEW 

MOON. 

APRIL. 

(>4  Ceti 
^'Ceti 

54 
44 

-L48 
1.47 

-9iJ 
9.7 

+  8    2i3 
8  19.3 

1  10  11.0 

11   1.1 

+  8  48.3 
+  9  36i3 

-0.6046 
-0.6369 

0.5224 
0.5232 

+0iW29 
0iW28 

+11 
+  4 

-68 
-78 

f  <  Ceti 

B.  A.C.830 
ft  Ceti 
1         Lalande  5725 
B.A.C.I1I9 

44 

6 

44 

6 

6 

>L44 
1.43 
L4I 
I. -38 
1.31 

-9.4 
9.0 
9.0 
8.3 
7.2 

+  7  57.5 

10  15.9 

9  38.6 

12  45.6 

16  10.4 

18  48.2 

a    2    7.0 

3  21.8 

14  16.3 
S    6  54.0 

-  6  50.3 
+  0  16.8 
+  1  28.4 
-11  56.7 
+  4  10J6 

+1.3160 
+0.2218 
+1.1390 
-Oil578 
-1.1815 

0.523^ 
0.5236 
0J>242 
0.5247 
0.5286 

+0.1969 
0.1908 
0.1900 
0.1796 
0.1604 

+90 
+61 
+90 
+24 
-36 

+62 
-23 
+33 

-48 
-74 

B.  AC  1206 
B.A.C.I272 

di  Tauri 

i!*  Tauri 

a*  Tauri 

6 
6 

4 
H 

5 

-1.27 
1J2] 
1.16 
1.15 
1.15 

-6.8 
6.4 
6.1 
6.1 
5.9 

+16  59.7 
17    2.5 
17  16.8 
17  11.0 
17  40.3 

13  45.4 

21     8.3 

4    4  30.9 

5  5.4 

6  45.9 

+10  49.7 
-  4     1.0 
+  1     8.0 
+  1  41.4 
+  2  20.6 

-1.0190 
+0.0128 
+0.7551 
♦0.9376 
+0.4844 

0.5303 
0A293 
0.6326 
0.6326 

+0.1519 
0.1414 
0.1310 
0.12f)8 
0.1291 

-22 

+39 
+90 
+90 
+70 

-73! 
-28  j 
+13 

til 

c  Tauri 

B.  AC.  1468 
i  Tauri 
/  Tauri 
o  Tauri 

34 
(4 

54 
54 

6 

-1.15 
1.08 
1.06 
1.00 
0.91 

-5.6 
5.1 
6.0 
4.4 
3.4 

+18  55.9 
18  31.8 
18  38.9 

20  16.1 

21  50.3 

7  16,5 

15  55.7 

18  24.3 

ft    2  20J3 

11  49.5 

+  3  48.5 
-11  48.6 

-  9  24.7 

-  1  43.9 
+  7  27.3 

-0.7147 
+0.7695 
+0.9152 
-0.0609 
-0.9652 

0  532H 
0.5359 
0.5362 
0.6376 
0.6398 

+0.1264 
0.1135 
0.1092 
0.0965 
0.0800 

-  8 

+90 
+90 
+35 
-20 

.71 

+16 
+25 
-27 

-68 

C  Tauri 
141  Tauri 
3  Geminorum 
6  Geminorum 
9  Geminorum 

34 

64 
64 
64 
34 

-0.86 
0.75 
0.71 
0.70 
0.68 

-3.6 
2.6 
2.2 
2.2 
2.3 

+21     4.3 

22  23.9 

23  7.8 
22  55.9 
22  32.3 

16  37.5 

6    4    0.2 

7  46.7 

9    OM 

10  13.3 

-11  54.0 
-  0  53.6 
+  2  45.6 
+  3  56.7 
+  6    7.4 

+OJJ491 
-0.5259 
-1.1590 
-0ii876 
-0.4041 

0.6408 
0.5437 
0.5445 
0.5450 
0.5451 

+0.0714 
0.0505 
0.0435 
0.0410 
0.0391 

+64 
+  8 
-38 
-14 
+15 

-  9 
-62 

-67 

1    lA  Geminorum 
d  Geminorum 
1  44  Geminorum 
'     6  Geminor.   muU. 
,  58  Geminorum 

3 

6 

6 

34 

64 

-0.64 
0.49 
0.42 
0.34 
0.32 

-2J2 
2.0 
1.5 
1.7 

+22  34.2 

21  53.5 

22  48.2 

22  111 

23  9.4 

14    0.6 

7    3  24.4 

9  46ii 

16  40.6 

18  12.4 

♦  8  47.4 
-  2  15.3 
+  3  54.5 
+10  34.6 
-11  56.7 

-0.3039 
+0.6931 
-0.3175 
+05674 
-0iJ3:<5 

0.6451 
0.5473 
0.5478 
0.6487 
0.6489 

+0.0317 

+0.0053 

-0.0068 

0.0207 

0.0236 

+21 
+90 
+20 
♦55 
-11 

-35 
+23 
-33 
-  3 
-67 

63  Geminor.   mult. 

b4  Geminorum 
7  Cancri 
{    11*  Canori 
'        B.A.C.2788 

3 

6 

-0J39 

0.15 

0.10 

-0.07 

^.01 

-1.7 
1.2 
IJJ 
1.3 
1.5 

+21  40.3 
22  37.1 
22  22.9 
21  54.2 
21     5.9 

20  13.3 
8    7  54.1 
12  55.2 
14  44.6 
20  34.9 

-  9  59.9 
+  1   17.6 
+  6    8.6 
+  7  54.4 
-11  27.1 

+0.7473 
-0.7501 
-0.7687 
-0.3599 
+0.1108 

0.6491 
0.5499 
0.5501 
0JS494 
0.5492 

-0.0276 
0.0507 
0.0606 
0.0638 
0.0749 

+90 
-  6 
-6 
+18 
+45 

+23 
-67 

-41; 
-161 

'    9  Canori 
35  Cancri 

'.  39  Cancri 

40  Canori 

e  Cancri 

54 

Ii 

6i 

+0.07 
0.09 
0.11 
0.1 1 
0.11 

-1.6 
1.8 
1.6 
1.6 
1.7 

+20  49.0 

19  58.3 

20  23.9 
20  21.7 
19  56.3 

9    2  18.9 
3  33.0 
5  45.1 
5  47.4 
5  55.0 

-4  54.5 

-  3  42ii 

-  1  35.1 

-  1  32.9 

-  1  25.6 

-0.0452 
+0.7667 
+0.1029 
+0.1372 
+0i>848 

0.6490 
03489 
0.5487 
0.5487 
0.5484 

-0.08.'>9 
0.0883 
0.0*»24 
0.0926 
0.0928 

+36   -25; 
+90   +19  i 
+44    -18 
+46! -16' 

♦80+8 

SATvnv 

HO  Cancri 

83  Cancn 

8  Leonia 

37  Leonia 

6i 
54 

+OiW 
0.31 
0.39 
0.57 

-2.1 
2.2 
2.4 
3.3 

+17  54.9 
18  29.9 
18  10.6 
16  56.0 
14  16.8 

20  14.7 
20  '33.5 
2:1  50.1 

10  8  15.5 

11  2  48.1 

-11  34.4 
-11  16.3 
-  8    6.2 
+  0    2.4 
-6    1.7 

♦1J2470 
+0.5807 
+0.5250 
+0.7398 
+0.6982 

0.6495 
0.5482 
0.5482 
0.5482 
0.5475 

-0.1183 
0.1  IIM 
0.125:} 
0.1392 
0.1681 

+90 '+55' 
+79 ,  +  5 
♦74  '  +  1 
♦IK), +12: 
+90:+7 

42  Leonis 
1  Leonia 
/  Leonia 
u  Virginia 
V  Virginia 

54 
6 

4 

40.59 
0.63 
0.70 
OM 
0J&6 

^.9 
3.1 
4.1 

4.8 
5.0 

+15  32.0 
14  422 
11     7.9 

4  44.8 
7    9.0 

5  12.4 

10    4.0 

18    5.3 

19  17    8.6 

20  36J2 

-  3  42.2 

+  0  59.8 
+  8  45.3 
+  7    3.1 
+10  23.7 

-1.0350 
-1.0060 
+lii7IO 
-0.8896 
+0.0172 

0.5474 
0.6467 
0.5466 
0.5479 
0.6486 

-0.1713 
0.1780 
0.1  WK^ 
0J2I25 
0J2I55 

-23   -74 
-20   -7,5 
+90   +49, 
-II    -81 
+39   -36 

c  Virginii 
1        8.  A. C. 4254 

54 
6 

+0.97 
+1.00 

-5.4 
-6.6 

♦  3  55.8 
+  2  27.9 

13  12  39.3  >  +  1  55.0 
20  57.3 1  +  9  66.3 

-0.2299 1 0.6517 
-0.6170 1 0.6630 

-0.2259 
-0i229O 

+26  -51 
♦6-80, 
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ETiKMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 

Thb  Stab*s 

At  CoMJinrcnoN  di  S.  A. 

Limiting 

Name. 

Mag. 

Bed*na  from 
1889.0. 

Apparent 
Declination. 

Waahinirton 
HeanT&ae. 

Hour  Angle 
H 

T 

X' 

y' 

N. 

8. 

Aa 

A< 

BO  Virginia 

6 

+L08 

-55 

-  4^  49.9 

d     h    m 
14  22  49.3 

h    m 
+10  55.6 

+0.7905 

0.5611 

-0.2294 

48§ 

+  g 

(1  Libra 

6 

1.09 

3.9 

11  26.8 

16    9     0.7 

-  4    6.1 

-0.1160 

0.5763 

05047 

+28 

-45 

}*  Libre 

H 

1.08 

3.9 

10  57.8 

10     1.3 

-  3    7.6 

-0.8026 

0.5771 

0.2038 

-10 

-90 

y  Libra 
$  Libra 

H 

1.05 

2.7 

14  25.1 

IT    2    4J2 

-11  40.7 

-0.4669 

0.5851 

0.1813 

+  8 

-W 

H 

1.02 

2.0 

16  24.2 

9  29.0 

-4  32.9 

+0.2070 

0.5889 

0.1688 

+41 

-87 

49  Libra 

6 

+0.99 

-1.9 

-16  12.3 

12    8.8 

-  1  595 

-0.4338 

0.5898 

-0.1641 

♦  7 

-66 

X  Ophiuchi 

4i 

0.94 

-0.9 

18  12.3 

22  44.9 

+  8  12.1 

-0.0811 

0.5936 

0.1434 

+23 

-43 

f  Ophiuchi 

5 

0.75 

+0.8 

20  59.6 

18  19  48.9 

+  4  25.8 

+0.1611 

0.6003 

0.0958 

+32 

-29 

58  Ophiuchi 

H 

0.65 

1.6 

21  37.7 

19    4  29.3 

-11   14.8 

♦0  0550 

0.6026 

0.0743 

+24 

-35 

P.  xvii,  330 

H 

0.57 

2.3 

23    8.4 

12  14.1 

-  3  48.8 

+  1.0720 

0.6032 

0.0546 

♦67 

+29 

P.  xvii,  334 

H 

♦0.57 

+2.2 

-22  50.3 

12  21.4 

-  3  41.8 

+0.7630 

0.6032 

-0.0542 

467 

+  6 

fi  Sagittoni 

4 

0.52 

1.8 

21     5ii 

16  10.5 

-  0    2.0 

-1.1820 

0.6023 

0.0442 

-66 

-.<K) 

14  Sagittarii 

6 

0.52 

2.1 

21  44.3 

16  21.2 

+  0    8.2 

-0.5359 

0.6023 

0.0439 

-10 

-76 

B.A.C.6336 

6 

0.41 

2.1 

21  29.3 

99    1  28.4 

+  8  53.2 

-1.0790 

0.6016 

0.0198 

-47 

-90 

B.A.C.6343 

6i 

0.41 

2Jb 

23  35.9 

1  40.1 

+  9    4.4 

+1.0370 

0.6016 

0,0194 

+66 

+26 

Jupiter 

-22  55.1 

3  14.1 

+10  34.7 

+0.3255 

0.6016 

-0.0156 

+35 

-20 

88  8agittarii 

5i 

+0.37 

+2.5 

22  30.4 

4  42.9 

+11  59.9 

-0.1074 

0.6013 

0.0119 

+10 

-45 

30  Sagittarii 

6^ 

0.35 

2.4 

22  17.3 

6  27.7 

-10  19.6 

-0.3440 

0.6007 

0.0070 

-  4 

-W 

31  Sagittarii 

6i 

0.34 

2.4 

22    3.0 

6  57.9 

-  9  50.6 

-0.5872 

0.6003 

0.0054 

-16 

-81 

p»  Sagittarii 

5 

0.33 

2.6 

22  52.8 

7  44.2 

-  9    6.2 

+05450 

0.6001 

0.0037 

+28 

-24 

v<  Sagittarii 

5 

+0.33 

+2.6 

-22  48.6 

8    6.1 

-  8  45.1 

+0.1748 

0.6001 

-0.0025 

+25   -28|| 

B.  AC.  6448 

6i 

0.32 

2.8 

23  18.9 

8  26.6 

-  8  25.4 

+0.6823 

0.6001 

-0.0018 

461 

+  1 

0  Sagittarii 

H 

0.26 

2.4 

21  54.2 

11  50.1 

-  5  10.1 

-0.r326 

0.5989 

+0.0069 

•24 

-90 

50  Sagittarii 

6 

+0.15 

2.5 

21  59.7 

20  17.4 

+  2  56.9 

-0.4907 

0.5965 

0.0284 

-  9 

-72 

4  Capricorai 

6 

-0.15 

2.5 

22    9.1 

91  16  55.0 

-  1  14.9 

+0.7785 

0.5870 

0.0766 

+68 

+  7 

20  Gapricorni 

6i 

-0.36 

+1.2 

-19  27.9 

aaio    9.1 

-8  38.9 

-0.3036 

0.5863 

+0.1150 

+  9 

-57 

tj  Gapricorni 

5 

0.39 

1.4 

20  17.6 

12  10.1 

-  6  42.2 

+0.7856 

0.5745 

0.1189 

+70 

+  6 

30  Gapricorni 

5i 

0.45 

0.6 

18  27.0 

17  58.0 

-  1     6.9 

-0.3924 

0.5711 

0.1298 

+  7 

-63 

31  Gapricorni 

H 

0.45 

+0.5 

17  55.7 

18    6.4 

-  0  58.9 

-0.9139 

0.5709 

0.1300 

-24 

-90 

y  Gapricorni 

H 

0.56 

-0.1 

17    9.8 

93    3  34.8 

+  8    9.2 

-0.3973 

0.5640 

0.1465 

+  8 

-63 

d  Gapricorni 

^h 

-0.59 

-0.4 

-16  37.8 

6  38.7 

+11    6.7 

-0.4948 

0.5623 

+0.1513 

+  4 

-71 

39  Aquarii 

H 

0.69 

1.4 

14  44.4 

18    3.5 

-  1  52.2 

-0.6400 

0.5551 

0.168:1 

-  3 

-85 

45  Aquarii 

6i 

0.74 

2.0 

13  51.6 

21     3.9 

+  1     2.0 

-1.0490 

0.5535 

0.1723 

-28 

-90 

50  Aquarii 

6 

0.76 

1.9 

14    5.6 

23  33.5 

+  3  26.6 

-0.3728 

0.5513 

0.1751 

+12 

-61 

BAG.  7835 

6i 

0.78 

2.2 

13  29.0 

M    2    7.9 

♦  5  55.8 

-0.5565 

0.5500 

0.1783 

+  4 

-76 

74  Aquarii 

6 

-0.89 

-3.0 

-12  12.5 

13    8.1 

-  7  25.7 

+0.1351 

0.5440 

+0.1905 

+42 

-31 

Yr>  Aquarii 
^Aquarii 

4 

0.97 

4.0 

9  41.6 

23  52.1 

+  2  57.7 

-0.4190 

0.5378 

0.199!) 

+13 

-64 

4 

0.98 

4.1 

9  47.5 

a«    0  51.9 

+  3  55.6 

-0.1164 

0.5378 

05009 

+29 

-45 

^Aquarii 

4i 

0.98 

4.0 

10  13.2 

1  22.5 

+  4  25.2 

+0.4373 

0.5374 

050:^6 

+62 

-15 

B.  AG.  8274 

7 

1.07 

5.2 

6  59.9 

15  56.1 

-  5  28.4 

+0.0230 

0.5310 

0.2105 

+38 

-37 

30  Piacium 

4^ 

-1.11 

-5.6 

-  6  38.0 

22  38.7 

+  1     1.8 

+1.0570 

0.5284 

+0.2132 

4^ 

+22 

33  Piscium 

4h 

1.13 

5.7 

6  19.8 

M    0  20.9 

+  2  40.9 

+1.0975 

0.5284 

0.2141 

484 

+25 

BAG.  17 

6 

1.14 

5.8 

5  51.9 

2  51.4 

+  5    6.8 

+1.1445 

0.5272 

05148 

484 

+29 

14  Geti 

6 

1.20 

7.1 

1     7.0 

15  40.8 

-6  27.0 

-1.1660 

0.5236 

05178 

-31 

-90 

15  Geti 

H 

1.21 

7.1 

-  1     7.0 

16  59.2 

-  5  10.9 

-0.8818 

0.5231 

05178 

-10 

-90 

26  Geti 

6 

-1.27 

-7.8 

+  0  46.2 

ay    6  13.7 

+  7  40.1 

-0.0288 

0.5214 

+05178 

+37 

-40 

29  Geti 

6i 

1.27 

7.9 

1  24.6 

8  23.1 

+  9  45.6 

-0.2499 

0.5206 

05173 

+25 

-53 

33  Geti 

6 

1.28 

7.9 

1  51.2 

9  43.2 

+11     3.5 

-0.4387 

0.5202 

05171 

+15 

-65 

/  Piscium 

5 

-1.30 

-8.0 

+  3    1.7 
NJEW 

13  28.2 
MOON. 

-  9  18.2 

-0.8954 

0.5202 

+05164 

-11 

-87 

MAY. 

B.A.G.1272 

6 

-1.37 

-6.5 

+17    2.5 

1    4  24.6 

+  3    3.0 

+0.1732 

0.5316 

+0.1436 

+49 

-20 

<J>  Tauri 

4 

-1.34 

-6.2 

+17  16.8 

11  46.8 

+10  11.5 

+0.9301 

0.5338 

+0.1330 

+90 

+23 

<5»  Tauri 

54 

-1.34 

-6.2 

+17  11.0 

12  21.2 

+10  44.8 

+1.1130 

0.5338 

+0.1.323 

+90 

+38 
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ELEMENTS  FOB  THE  PREDICTION  OF  OOOULTATIONS. 

MAT. 

TuaiAS*S 

At  CoKJtmonov  di  B.  A. 

LimltlnK 
ParalkOs. 

Nmm. 

Mag. 

Bed'na  Aom 
1880.0. 

Apparent 
DecUnatioD. 

♦if  40  3 

d    b    ID    1       h     m 

Y 

X* 

If 

N. 

c 

8. 

0 

II 

fi  Tauri 

5 

-1.34 

-6.0 

1  13     1.61  ♦ll  23.9 

♦0,6605 

0.5338 

♦0.1310 

♦88 

♦  8 

(  Taari 

3^ 

1.34 

5.7 

18  5i'>.9 

14  32.1  .  -11     8.3 

-0.5388 

0.5346 

0.12^^1 

♦  9 

-60I 

B.A.C.I468 

<>4 

1.30 

5.4 

18  31  8 

23  10i>    -  2  46.2 

♦0.9614 

0.5370 

0.1153 

♦90 

♦28i 

•  Taari 

H 

1.29 

5.3 

18  38.9 

9    1  38.8    -  0  22.6 

♦1.1110 

0.5373 

0.1113 

♦90 

♦40  1 

I  Tauri 

r>il  1.25 

4.6 

20  16.1 

9  33.9,  ♦  7  17.5 

♦0.1442 

0.5389 

0.09H0 

♦47 

.16  1 

0  Tauri 

6 

-1.20 

-3.9 

♦21  50.3 

19    2.2 

-  7  32.4 

-0.7467 

0  5408 

♦0.0816 

-  4 

-68 

C  Tauri 

H 

1.17 

3.7 

21     4.3 

23  49.8 

-  2  54.0 

♦0.4751 

0.5417 

0.0727 

♦71 

♦  41 

141  Tauri 

64 

1.10 

2.9 

22  23.9 

3  11   12.1 

♦  8    61 

-0J2890 

0.5449 

0.0518 

♦22 

-:m> 

3  Geminorum 

641    1.07 

2.5 

23    7.8 

14  58.7 

♦11  45.3 

-0.9204 

0.5455 

0.0444 

-17 

-67  1 

6  Geminoruin 

64      1.07 

2.5 

22  55.9 

16  12.1 

-11     3.7 

-0.6452 

0.5455 

0.0425 

♦  2 

-60j 

f  Geminoruin 

34   -1.06 

-2J> 

♦22  32  3 

17  25.2 

-  9  53.0 

-0.1608 

0J>455 

♦0.0400 

♦29 

-27! 

H  Geminorum 

3 

1.01 

23 

22  34.2 

21   12.9 

-  6  126 

-0.0592 

0.5467 

0.0325 

♦35 

-21 

d  Geininoruni 

6 

0.89 

\A 

21  53.5 

4  10  38.1 

♦  6  46.0 

♦0.9539 

0.5464 

♦0.0065 

♦90 

♦38 

44  Geniinorum 

6 

0.83 

\!Z 

22  48.2 

17    2.8 

-11     1.9 

-0.0554 

0.5471 

-0.0065 

♦35 

-18, 

6  Geminor.   mult. 

34 

0.76 

l.O 

22  111 

•     23  58JJ 

-  4  19.6 

♦0.5378 

0.5471 

0.0203 

♦76 

♦12  1 

5H  Geminorum 

64 

-0.75 

-06 

♦23    9.4 

ft    1  31.3 

-2  50ii 

-0.5710 

0.6471 

-0.0230 

♦  6 

-53 

1  63  Geminor.  mult. 

54 

0.72 

1.0 

21  40.3 

3  33.1 

-  0  52.5 

♦1.0190 

0.5473 

0.0269 

♦90 

♦41 

84  Geminoruin 

64 

0.59 

Oii 

22  37.1 

15  20.2 

♦10  31.4 

-0.4808 

0.5464 

0.0503 

♦11 

-48 

7  Caneri 

64 

0.53 

OJ? 

22  22.9 

20  24.5 

-  8  34.4 

-0.4982 

0.5464 

0.0601 

♦  10 

-51 

^>  Caneri 

64 

0.50 

0.3 

21  54J2 

22  15.1 

-  6  47.4 

-0.0842 

0.5462 

0.0632 

♦34 

-25 

B.A.C.SJ788 

6 

-0.43 

-OiJ 

♦21     5.9 

6    4    9.7 

-  1     4.6 

♦0.3894 

0.6453 

-0.0746 

♦64 

-  2 

9  Caneri 

54 

0.36 

0J2 

20  49.0 

9  58X> 

♦  4  32^ 

♦0J2318 

0.5463 

0.0853 

♦53 

-11 

35  Caneri 

64 

0.34 

0.4 

19  58.3 

11   13i2 

♦  5  45.1 

♦1.0600 

0.6453 

0.0875 

♦90 

♦38 

39  Caneri 

64 

0.32 

0.3 

20  23.9 

13  27.6 

♦  7  55.1 

♦0.3807 

0.5444 

0.0919 

♦63 

-  4 

40  Caneri 

64 

0.32 

0.3 

20  21.7 

13  30.0 

♦  7  57.4 

♦0.4172 

0.5444 

0.0919 

♦66 

-  2 

e  Caneri 

64 

-0.31 

-0.5 

♦19  56.3 

13  37.6 

♦  8    4.7 

♦0.8690 

0.6444 

-0.0921 

♦90 

♦24 

80  Caneri 

64 

0.13 

0.5 

18  29.9 

y    4  31.3 

-  I  30.7 

♦0.8588 

0.5424 

0.1184 

♦90 

♦21 

83  Caneri 

54 

-0,10 

0.6 

18  10.6 

7  h\» 

♦  1  43.3 

♦0.8028 

0.6424 

0.1243 

♦90 

♦17( 

8  Leonis 

54 

♦0.01 

0.8 

16  56.0 

16  27.1 

♦10     1.9 

♦]i>180 

0.6407 

0.1381 

♦90 

♦30 

37  Leonia 

64 

0.24 

1.4 

14  16.9 

8  11  24.6 

♦  4  22.6 

♦0.9690 

0.6403 

0.1670 

♦90 

♦22 

4tt  Leonis 

6 

♦0.26 

-1.0 

♦15  :«.! 

13  52.3 

♦  6  45.5 

-0.7966 

0.6399 

-0.1701 

-6 

-74 

i  Leonia 

54 

0.31 

\Sl 

14  42.3 

18  50.8 

♦11  34.5 

-0.7696 

0.5392 

0.1768 

-4 

-75 

w  Virginia 

6 

0.65 

2.9 

8  44.8 

lO    2  39.5 

-  5  38.0 

-0.6944 

0.6404 

05113 

+  1 

-81 

p  Virginia 

4 

0.69 

35 

7    9.0 

6  11.8 

-  2  12.6 

♦0.2149 

0.5412 

05143 

♦51 

-25 

t  Virginia 

54 

0.06 

3.9 

3  55.8 

22  34.4 

-10  21.9 

-0.0634 

0.5442 

05260 

♦34 

-41 

B.  AC.  4254 

6 

♦0.92 

-4.3 

♦  2  27.9 

11    7     1.0 

-  2  11.9 

-0.4769 

0.5470 

-05289 

♦13 

-681 

80  Virginia 

6 

1.15 

5.0 

.  4  49.9 

19    9  11.0 

♦  9    5.5 

♦0.8642 

0.5576 

05305 

♦85 

♦  9 

88  Virginia 

64 

1.20 

5.1 

6  17.1 

14  53.1 

♦  4  35.7 

♦1.0190 

0.5610 

0.2289 

♦84 

♦19 

('Librn 

6 

1.36 

4.1 

11  268 

IS  19  20.4 

♦  8     1.8 

-0.1188 

0.6781 

05082 

♦29 

-45 

f«  Libre 

54 

1.36 

4.0 

10  57.8 

20  20.4 

♦  8  59.6 

-0.8039 

0.5784 

05071 

-  9 

-90" 

1 

y  Libra 

44 

♦1.42 

-3.1 

-14  25.2 

14  12  10.8 

♦  0  14.0 

-0.5066 

0.5888 

-0.1853 

♦  6 

-72' 

9  Libre 

44 

1.44 

2.7 

16  24^2 

19  27.7 

♦  7  14.0 

♦0.1393 

0.5947 

0.1728 

♦38 

-31  ; 

X  Ophiuchi 

44 

1.45 

-1.4 

18  12.3 

1ft    8  25.8 

-  4  18.9 

-0.1718 

0.6015 

o.ura 

♦19 

-49. 

\  Ophiuchi 

5 

1.41 

♦0.6 

20  59.6 

16    4  54.7 

-  8  40.4 

♦0.0262 

0.6098 

0.0992 

♦24 

-371 

58  Ophiuchi 

54 

1.36 

1.5 

21  37.7 

13  18.6 

-  0  37.6 

-0.0902 

0.6121 

0.0774 

+17 

-43 

P.  xvii,  330 

54 

♦1.31 

♦2.4 

-23    8.4 

20  47.9 

♦  6  32.9 

♦Oi$033 

0.6131 

-0.0572 

♦67 

♦14 

P.  xvii,  334 

54 

1.31 

2.4 

22  50.3 

20  55.0 

♦  6  39.7 

♦0.5893 

0.6131 

0.0568 

♦57 

-  5 

JUFITSR 

23    0.2 

ly    9  59.3 

-  4  49.1 

♦05474 

0.6156 

0.0203 

♦30 

-25 

S«  Sagittarii 

54 

1.16 

3.5 

22  30.3 

12  42.7 

-  2  12.6 

-0J2904 

0.6116 

0.0132 

♦  1 

-67 

r*  Sagittarii 

5 

1.13 

3.7 

22  52.7 

15  37.9 

♦  0  35.3 

♦0.0545 

0.6113 

0.0061 

♦18 

-35 

V*  Sagittarii 

5 

♦1.13 

♦3.7 

-22  48.5 

15  59.0 

♦  0  56.6 

-0.0165 

0.6110 

-0.0036 

♦14 

-40 

B.A.C.6448 

64 

1.12 

3.8 

23  18.8 

16  18Ji 

♦  1  14.5 

♦0.4825 

0.6110 

-0.0031 

♦44 

-h; 

o  SagitUrii 

34 

1.08 

3.9 

21  54.1 

19  35  2 

♦  4  22.8 

-0.9139 
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JUNE. 

Ths  8tab*8 

At  Ck)icjuxcnoN  nr  B.  A. 

Lfmitinir 
ParaU^ 

Name. 

Mag. 

6 
6 
6 
4 
5i 

Red'ns  ftom 
1889.0. 

Apparent 
OeclinaUon. 

WaahinfftoD 
Mean  Time. 

Hour  Angle 
H 

F 

x* 

y' 

N. 

-14 
+47 

+90 
+90 

S. 

-7l 
-73 
-22 
+23 
+37 

-0*57 
0.61 
0.66 
0.71 
0.71 

Ad 

-3:4 
3.5 
3.5 
3.4 
3.4 

B.A.C.ni9 

B.A.c.iaoe 

BAG.  1*272 

<J>Tauri 
(?«  Tauri 

+1§  io!4 

16  59.7 

17  2.5 
17  16.8 
17  II.O 

d    b    m 

M    2  14.4 

9  10.2 

16  37.0 

99    0    2.6 

0  37.2 

h    m 
+  4  53.7 
+11  37.1 
-5    9.7 
+  2    2.3 
+  2  35.7 

-1.1160 
-0.9208 
+0.1479 
+0.9243 
+1.1110 

0.5241 
0.5265 
0.5289 
0.5313 
0.5313 

+0.1638 
0.1554 
0.1456 
0.1350 
0.1342 

6^  Tauri 
e  Tauri 
t  Tauri 
I  Tauri 
C  Tauri 

5 

34 

5i 

54 

34 

-0.72 
0.72 
0.77 
0.80 
0.85 

-3.5 
3.6 
3.3 
3.4 
3.0 

+17  40.3 
18  55.9 
18  38.9 

20  16.1 

21  4.4 

NEW 

1  17.9 

2  49.0 
13  59.4 
21  56.1 

M  12  13.3 

MOON. 

+  4  15.1 
+  4  43.5 

-  8  27.0 

-  0  4SM 
-10  55.6 

+0.6582 
-0.5398 
+1.1430 
+0.1908 
+0.5530 

0.5314 
0.5319 
0.5360 
0.5384 
0.5433 

+0.1333 
0.1309 
0.1  ia5 
0.1004 

+0.0754 

+88 
+  9 
+90 
+50 
+77 

♦  7 
-60 
+43 
-15 

+  8 

6  Geminor.   mult, 
/jfl  Cancri 

B.A.C.2788 

34 
54 
6 

-0.87 
0.79 
0.75 

-0.9 

♦0.2 

0.4 

+22  ll.l 
2!  54.2 
21     5.9 

98  12  15.8 

99  10  30.5 
16  25.7 

+11  32.3 
+  9    2.9 
-  9  13.6 

♦0.7117 
+0.1179 
+0.6030 

0.5496 
0.5478 
0.5467 

-0.0185 
0.0622 
0.0740 

+90 
+46 
+83 

+22 

-14 
+11 

tf  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 

54 
64 
64 
64 
64 

-0.73 
0.71 
0.70 
0.70 
0.69 

+0.6 
0.6 
0.7 
0.7 
0.7 

+20  49.0 

19  58.3 

20  23.9 
20  21.7 
19  56.3 

22  15.8 

23  30.6 
30    1  45.9 

1  48.3 
1  56.2 

-  3  35.0 

-  2  22.6 

-  0  11.7 

-  0    9.4 
-0     1.7 

+0.4540 
+1.2770 
+0.6056 
+0.6404 
+1.0960 

0.5459 
0.5458 
0.5445 
0.5446 
0.5446 

-0.0846 
0.0870 
0.0908 
0.0908 
0.0911 

+69 
+90 
+83 
+87 
+90 

+  2 
464 
+  9 
+11 
+41 

y  Cancri 
80  Cancri 
83  Cancri 

44 

64 

54 

-0.70 

0.60 

-0.56 

+0.7 

1.0 

+1.0 

+21  52.1 

18  29.9 

+18  10.6 

3  15.0 
16  57.0 
20  20.0 

+  1   14.5 

-  9  30.1 

-  6  13.6 

-1.1490 
+1.1040 
+1.0510 

0.5446 
0.5413 
0.5409 

-0.0934 

0.1176 

-0.1228 

-36 
+90 
+90 

-68 
+39 
+34 

JULY. 

8  Leonis 
37  Leonis 
42  Leonis 

t  Leonis 

54 
5i 

-0.50 
0.32 
0.30 

-0.25 

+1.3 
1.3 
1.6 
1.6 

+16  56.0 

14  16.9 

15  32.1 
14  42.3 

1    5    2.9 

a    0  25.0 

2  56.9 

8    4.2 

+  2  12.6 

-  3    1.9 

-  0  34.8 
+  4  23.0 

♦15750 
+1.2280 
-0.5551 
-0.5307 

0JS380 
0.5341 
0.5332 
0.5320 

-0.1370 
0.1648 
0.1680 
0.1744 

+90 
+90 
+  8 
+10 

♦57 
+45 
-66 
-65 

<j  Virginia 
V  Virginis 
n  Virginis 
c  Virginia 
B.A.C.4254 

6 

4 

5 

54 

6 

4^.09 
0.13 
0.21 
0.35 
0.45 

+0.8 

0.5 

+0.7 

-05 

0.5 

+  8  44.9 
7    9.1 
7  13.9 
3  55.9 

+  2  28.0 

3  17    8.8 
20  51.3 

4  4  22.2 
14    6.5 
23    2.2 

-11  33.4 

-  7  57.8 

-  0  40.7 
+  8  45.7 
-6  355 

-0.4717 
+0.4610 
-1.2170 
+0.1617 
-0.2745 

0.5320 
0.5272 
0.5277 
0.5288 
0.5302 

-05088 
0.2096 
05145 
05196 
05229 

+13 
+67 
-36 
+48 
+24 

-65 
-12 
-83 
-30 
-54 

80  Virginis 
88  Virginis 
f  1  Libre 
fa  LibrsB 
J  7  Librae 

6 
64 
6 
54 

7 

♦0.79 
0.87 
1.27 
1.27 
1.28 

-2.2 
2.5 
2.5 
2.4 
2.3 

-  4  49.8 

6  17.0 

11  26.7 

10  57.7 

10  42.5 

6    2  47.7 
8  50.5 

r  14  54.0 

15  57.1 

16  36.6 

-  3  42.1 
+  2    8.9 
+  7  11.5 
+  8  12.5 
+  8  50.6 

+1.0710 
+1.2095 
-0.0169 
-0.7204 
-1.1110 

0.5401 
0.5437 
0.5620 
0.5633 
0.5639 

-05248 
05234 
05138 
05033 
05029 

♦85 
+84 
+35 
-  5 
-30 

+23 
♦35 

-40 
-90 
-90 

18  Librie 
0^  Libra 
y  Libr» 
fj  Libras 
e  LibrflB 

64 

64 

44 

6 

44 

+1.28 
1.44 

1.50 
1.55 
1.61 

-2.3 
2.7 
2.3 
2.2 
2.2 

-10  41.9 
14  44.3 

14  25.1 

15  19.1 

16  24.2 

16  53.5 

8    3  13.9 

8  30.1 

12    3.3 

16    3.1 

+  9    6.8 
-  4  55.0 
+  0    9.6 
+  3  34.8 
+  7  25.6 

-1.1770 
+0.8594 
-0.4467 
-0.1880 
+0.1960 

0.5643 
0.5719 
0.5765 
0.5793 
0.5830 

-05026 
0.1903 
0.1830 
0.1777 
0.1712 

-36 
+75 
+  9 
+22 
+41 

-90 
+10 
-67 

-60 
-28 

49  Libra 
X  Ophiuchi 
1  Ophiuchi 

58  Ophiuchi 
P.  xvii,  330 

6 

44 

5 

54 

54 

♦1.64 
1.76 
1.99 
2.06 
2.10 

-1.9 

-1.4 

♦0.5 

1.4 

2.2 

-16  12.3 
18  12.3 

20  59.6 

21  37.7 
23    8.4 

18  44.8 

9    5  23.6 

10    2    9.6 

10  33.7 

18    0.1 

+10     1.1 

-  3  44.8 

-  7  49.2 
+  0  13.9 
+  7  21.4 

-0.4584 
-0.1454 
+0.0147 
-0.1179 
+0.8527 

0.5853 
0.5938 
0.6080 
0.6131 
0.6170 

-0.1673 
0.1475 
0.1007 
0.0792 
0.0588 

+  6 
+20 
♦24 
+15 
467 

-68 
-47 
-38 
-46 
+11 

P.  xvii,  334 

JOPITLH 

28  Sagittarii 
v'  Sagittarii 
V*  Sagittarii 

54 

54 

5 
5 

♦2.10 

2.16 
2.18 
2.18 

♦2.2 

4.4 

4.8 
4.8 

-22  50.3 
23  19.2 
22  30.3 
22  527 
22  48.5 

18    7.2 
21   13.7 
11    9  38.8 
12  29.6 
12  60.1 

+  7  28.2 
+10  26.8 
-  1  39.9 
+  1     3.3 
+  1  23.0 

+0.5474 
+0.8527 
-0.3497 
-0.0130 
-0.0850 

0.6163 
0.6229 
0.6203 
0.6201 
0.6201 

-0.0585 
0.0501 
0.0147 
0.0065 

-0.0054 

+63 
467 
-  3 
+14 
+10 

-  8 
+11 
-61 
-40 
-44 

0  Sagittarii 
4  Capricorn! 

? 

+2.17 
+2.12 

+5.3 
+8.7 

-21  54.1 
-22    9.0 

16  20.3 
19  19  22.3 

+  4  44.1 
+  6  37.1 

-0.9754 
+0.4318 

0.6201 
0.6115 

+0.0046 
+0.0797 

-40 
+47 

-90 
-14 
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1 

ETiEMRNTS  FOB  THE  PREDICTION  OP  OOOULTATIONS. 

i 

1 

JULY.                                                                                 1 

THs9i^*i 

VwnSSi 

Kmm. 

1 

Mag. 

R6d*nafr«n 
1889.0. 

De££[iSon. 

SS^ 

HonrAngle 
H 

F 

40.4098 

T* 

y' 

N. 

8. 

A« 

_Aa_ 

1     9  C«pricorni 

5 

♦9*01 

♦id:3 

-9J?  17^4 

d    h    m 
IS  13    7.7 

h    m 
-  0  91.2 

0.5988 

40.1933 

445 

.1« 

1  30  C«pricorni 

H 

1.97 

10.6 

18  96.8 

18  98.1 

4  4  46  5 

-0.73:w 

0.5956 

0.1348 

-13 

-90 

y  CApricorni 

H 

1.87 

11.1 

17    9.6 

14    3  90.1  1  -10  49.9 

-0.7450 

0^888 

0.1599 

-12 

-90 

(f  CApricorni 

81 

1.84 

11.1 

16  37.6 

6  10.0    -  7  58.8 

-0.8401 

0.5849 

0.1575 

-17 

-90 

50  Aqoarii 

6 

1.69 

11.4 

14    5.4 

91  50.0    ♦  7    6.1 

-0.7288 

0.5724 

0.1893 

-  7 

-90 

B.A.C.7835 

6t 

♦1.67 

♦11.4 

-13  98i3 

M    0  13.4  '  f  9  94.3 

-0.9055 

0.5705 

40.1856 

-18 

-90 

56  Aquarii 

6i 

1.67 

11.8 

15    8.9 

0  19.9 1  ♦  9  30.6 

4O.8OIO 

0.5705 

0.1856 

475 

46 

74  Aqa«rii 

6 

1.56 

11.5 

19  19.3 

10  99.7-4  41.9 

-0.2330 

0.5588 

0.1967 

422 

-52 

^  Aqoarii 

4 

1.45 

10.9 

9  41.3 

90  34.5 1  ♦  5    9.7 

-0.7691 

0.5535 

Oi2068 

-  6 

-90 

^AquArii 

4 

1.45 

11.0 

9  47il 

91  30.9 1  ♦  5  57.3  -0.4751 

0.5524 

0i»75 

4ll 

-68 

^Aquarii 

4 

♦1.44 

♦11.0 

-10  19.9 

91  59.7    ♦  6  95.1 

40.0649 

0.5518 

40.9079 

439 

-35 

B.A.C.»S74 

7 

1.30 

10.3 

6  59.6 

Mil  47.9!  -  4  14.0 

-0.3213 

0.5426 

0i2l68 

420 

-58 

30  Pitciom 

4 

1.93 

10J3 

6  37.7 

18  12.4    ♦  1  58.0 

40.6996 

0.5392 

0^2195 

484 

.  1 

33  Pitciam 

4 

\5t\ 

10.1 

6  19.5 

19  50.1  i  ♦  3  32.5 

40.7413 

0.5375 

0.2196 

484 

4  1 

B.A.C.17 

6 

1.18 

10.0 

5  51.6 

22  14.7 '  ♦  5  52.6 

40.7877 

0.5364 

0.2206 

484 

4  4 

15  Ceti 

^ 

♦1.07 

♦  8.3 

-  1    6.8 

IT  11  52.d    -  4  54.H 

-1.1670 

0.5289 

40i2223 

-31 

-90 

90  Ceti 

5 

0.98 

f^Sl 

-  1  44.8 

19  21.1    ♦  2  19.8 

41.1640 

0.5269 

0.2222 

488 

430 

96  Ceti 

6 

0.93 

7.9 

♦  0  46.4 

18    0  47.2    ♦  7  36.0 

-0.3009 

0.5949 

0.2214 

422 

-57 

29  Ceti 

6t 

0.91 

7.0 

1  94.8 

9  53.9 

4  9  38.8 

-0.5159 

0.5937 

0.2211 

4II 

-72 

33  Ceti 

6 

0.90 

6.8 

1  51.4 

4  19.7 

4IO  55.3 

-0.6950 

0.5229 

0.2206 

42 

-88 

35  Ceti 

6t 

♦Oi» 

♦  6.7 

♦  1  53J3 

5  19.7 

4ll  53.5 

-0.5071 

0.5293 

40J8909 

4l2 

-71 

/  PiMiam 

5 

0iJ7 

6.3 

3     1.9 

7  53.5 

-  9  30.5 

-1.1400 

0J>918 

0.9196 

-28 

-87 

r  Piecium 

4 

0.75 

5.3 

4  55.7 

19  59.4 

4  2  13.7 

-0.5439 

0.5193 

0.9151 

4l0 

-73 

64  Ceti 

5i 

0.60 

3.9 

8    3.1 

19  11  94.8 

-  6  48.1 

-0.6624 

0.5183 

0J2065 

4  3 

-80 

fiCeti 

4 

0.60 

3.8 

8  19.6 

19  15.4 

-5  58.9 

-0.7850 

0.5180 

0.2060 

-  4J-82 

B.A.C.755 

6i 

♦0.54 

♦  3.0 

♦10    3.9 

19  91.1 

♦  0  54.2 

-1.2320 

0.5181 

4O.2OII 

-38-80 

f«CeU 

4 

0.53 

3.7 

7  574i 

90    6.0 

4  1  yjJ6 

4li»30 

0.5181 

0.2002 

490,437! 

B.  A.C.830 

6 

0.47 

9.6 

10  16.0 

M    3  98.5 

4  8  47.3  40.1509 

0.5188,    0.1942 

447  1  -27  ' 

M  Ceti 

41 

0.45 

9.9 

9  38.7 

4  44.1 

4l0    0.6' 41.0740 

0.5188;   0.1931 

49(»  427 

Ul«nde5785 

6 

0.35 

9.4 

19  45.7 

15  44.5 

-  3  18.5  1  -Oi2628 

0.5200     0.1825 

424  1  -49  j 

B.A.C.1119 

6 

♦OJW 

♦  0.1 

♦16  10.5 

91    8  31.3 

-11     1.8 141.1050 

0.52361 40.1637 

-28   -74  . 

B.A.C.I906 

6 

0.14 

♦  05 

16  59i3 

15  26.0    -  4  19.6 1-0.9082 

0.5259!    0.1550 

-13-73; 

B.A.C.I979 

6 

0.07 

-0.4 

17    9.6 

99  52.0    ♦  2  52  8  40.1547 

0.5276 

0.1451 

448   -22 

a>Teiiri 

4 

0.01 

0.6 

17  16.9 

M    6  17.3    410    4.4   40.9317 

0.5303 

0.1347 

4IW)   423 

^TmH 

51 

♦0.01 

0.6 

17  11.1 

6  51.8    4IO  37.8 1  41.1 160 

0.5305  1    0.1338 

490  1  438  1 

^Taori 

6 

0.00 

-0.8 

♦17  40.4 

7  32Ji    4ll  17  2  40.6662 

0.5307   40.1328 

4«f»    4   h' 

r  Toari 

31 

♦0.01 

1.0 

18  56.0 

9    3.5,  -II  14.5,-0.5296 

0.5309     0.1305 

4  9 , -59  1 

B.A.C.1468 

64 

-0.07 

1.0 

18  31.9 

17  44.91  -  2  49.4l4O.9945 

0.5342     O.I  172 

490   430 

t  Taori 

5^ 

0.09 

1.1 

18  30.0 

20  14.3,  -  0  24.7   41.1500 

0.5346     0.1133 

4lH>    443 

Vbhus 

19  44.6 

m    3  55.6'  4  7    9.0 

40.7590 

0.4317 

0.0939 

490 '416' 

I  Tanri 

51 

-0.16 

-  1.5 

♦90  I6i2 

4  10.9'  4  7  16.8 

40.1978 

0.5371 

4O.IOOO 

451    -14 

105  Taori 

6 

0.16 

1.8 

91  33.5 

4  12.2    4  7  18.0 

-1J2290 

05371 

0.0998 

-46-68 

n  Taori 

51 

0.91 

1.8 

91  58.9 

9  39.8"  -11  24.7 

-1.1790 

0.5394 

0.0907 

-:«»  -6ri 

o  Taori 

6 

OiM 

1.8 

91  50.4 

13  40.6    -  7  31.8 

-0.6724 

0.5405 

0.0835 

0-60 

C  Taori 

31 

0J97 

1.7 

91     4.4 

18  28.4  1  .9  53.1 

40Ji61l 

0.5423 

0.0745 

478   4  9 

141  Taori 

61 

-0.35 

-  1.8 

♦99  93.9 

M    5  50.4 ;  4  8    6.8 

-0.1816 

05453 

40.0538 

42H   -30  ' 

1  Geminorom 

5 

0.37 

9.0 

93  16.9 

6  57ij  j  4  9  19.0 

-1.0910 

05455 

0.0515 

-31    -67, 

3  Geminorom 

61 

0.38 

1.9 

93    7.8 

9  36.6'  4ll  45.6 

-OiJ037 

05463 

0.0463 

-  8  ,  -67  1 

6  Geminorom 

61 

0.38 

1.8 

99  55.1) 

10  49.8;  -11     3.6  -0.5997 

05464 

0.0441 

4  9   -51 

9  Geminorom 

31 

0.39 

IB 

99  32.3 

19    2.8  I  -  9  53.0  -0.0407 

05469 

0.0417 

436   -21 

/I  Geminorom 

3 

-0.40 

-  1.6 

♦99  34i) 

15  49.7;  -  6  13.4   40.0684 

05469 

40.0342 

♦43  -14 

d  Geminorom 

6 

0.46 

1.3 

91  53.5 

M    5  11.61  4  6  41.9'4M020 

05492 

4O.OO8O 

♦90   449 

44  Geminorom 

6 

0.49 

1.3 

99  48J2 

11  34.1 

-11     8.2 

4O.IOI6 

0.5505 

-0.0048 

445   -10  1 

6  Geminor.   wndL 

31 

-0.49 

-  1.1 

99  11.1 

18  28.0 

-  4  28.1 

40.7031 

05505 

0.01 8H 

490 

422 

Mbhookt 

99  19.4 

M    9  93.0 

♦  3  11.1 

40.3383 

0.4635 

0.0298 

46O 

0 

Maei 

♦99  99.0 

6  17.0 

♦  6  57.5 

40.0074 

05913 

-0.0378 

431> 

-18 

432 
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ELEi^ 

[ENTS  FOR  THE  PREDICTION  OF  00CULTATI0N8. 

JULY.                                                                                  1 

Thk  Stab's 

At  CJoHJimcnow  nr  R.  A. 

Limiting 
ParaQela. 

Name. 

Mag. 

Red'ni 
188 

Aft"' 

1  trom 
0.0. 

Apparent 
DeolinatioD. 

Washington 
Mean  Time. 

Hour  Angle 
H 

F 

«' 

y' 

N. 

8. 

ol 

8 

ti 

0     / 

d     h    m 

h    m 

0 

NEW 

MOON. 

37  Leonis 

5i 

-0.39 

+  1.5 

+14  16.9 

99    6    6.9 

+  4  27.4 

+1.1810 

0.5365 

-0.1661 

+90 

+40 

i'si  Leonis 

6 

0.37 

1.8 

15  32  I 

8  37.6 

+  6  53.3 

-0.5993 

0.5356 

0.1691 

+  6 

-69 

t  Leonis 

54 

0.34 

1.9 

14  42.3 

13  43,3 

+11  49.4 

-0.5784 

0.5-340 

0.1755 

+  7 

-68 

6)  Virginis 

6 

-0.10 

+  1.7 

+  8  i<4.9 

30  22  42.4 

-  4  12^ 

-0.5348 

0.5286 

-0.2079 

+10 

-70 

f  Virginis 

4 

-0.07 

1.4 

7    9.1 

31    2  25.3 

-0  36.4 

+0.3932 

0.5283 

0.2105 

+63 

-16 

c  Virginis 

H 

+0.09  ♦  L2 

+  3  55.9 

19  44.4 

-  7  49.0* +0.0848 

0.5280 

-0.2198 

+43 

-34 

AUGUST. 

B.  AC.  4254 

6 

+0.17 

+  LO 

+  2  28.0 

1    4  44.3 

+  0  54.3 

-0.3538 

0.5288 

-05227 

+20 

-60 

80  Virginis 

6 

0.48 

-  0.6 

-  4  49.8 

9    8  52.6 

+  4  10.3 

+0.9945 

0.5369 

0.2233 

+85 

+17 

88  Virginis 

64 

0.57 

0.9 

6  17.0 

15    2.4 

+10    8.3 

+1.1330 

0.5384 

05213 

+84 

+28 

f  1  Librw 

6 

0.95 

1.5 

11  26.7 

3  21  50.7 

-  8    4.3 

-0.1042 

0.5547 

05015 

+29 

-45 

^2  LibriB 

54 

+0.98 

-  1.3 

-10  57.7 

22  55.5 

-7     1.6 

-0.8156 

0.5547 

-05002 

-10 

-90 

o^  Libras 

64 

1.13 

2.0 

14  44.3 

4  10  32.7 

+  4  11.5 

+0.7877 

0.5631 

0.1870 

+75 

+  5 

y  Li  brie 

44 

liiO 

1.5 

14  25.1 

15  59.1 

+  9  26.3 

-0.5373 

0.5678 

0.1797 

+  4 

-74 

Tf  Libre 

6 

1.26 

1.5 

15  19.1 

19  39.1 

-11     1.6 

-0.2725 

0.5707 

0.1748 

+17 

-55 

d  Librie 

44 

1.31 

L6 

16  24.2 

23  46.6 

-  7    3.1 

+0.1198 

0.5723 

0.1685 

+37 

-32 

49  Librae 

6 

+1.37 

-  1.3 

-16  12.3 

5    2  33.8 

-  4  22.1 

-0.5429 

0.5751 

-0.163!» 

+  2 

-75 

X  Ophiuchi 

44 

1.53 

-  1.1 

18  12.3 

13  33.7 

+  6  13.1 

-05215 

0.5831 

0.1443 

+16 

-52 

\  Ophiuchi 

5 

L84 

+  0.1 

20  59.6 

6  11     0.6 

♦  2  49.7 

-0.0466 

0.5977 

0.0982 

+21 

-42 

58  Ophiuchi 

54 

1.95 

1.0 

21  37.7 

19  40.6 

+11     8.7 

-0.1728 

0.6035 

0.0771 

+12 

-49 

Jdpiter 

23  23.6 

7    2  41.7 

-  6    7.4 

+1.1040 

0.6095 

0.0589 

+67 

+32 

P.  xvii,  330 

54 

+2.06 

+  1.7 

-23    8.4 

3  20.2 

-  5  30.5 

+0.8128 

0.6060 

-0.0576 

+67 

+  9 

P.  xvii,  334 

54 

2.06 

1.7 

22  50.3 

3  27.4 

-  5  23.6 

+0.5066 

0.6060 

0.0569 

+50 

-10 

B.A.C  6161 

54 

2.09 

L9 

23  43.4 

6  23.1 

-  2  35.1 

+1.2315 

0.6081 

0.0490 

+66 

*49 

14  Sagittarii 

6 

2.08 

2.3 

21  44.3 

7  22.8 

-  1  37.9 

-0.7882 

0.6087 

0.0463 

-25 

PO 

28  Sagittarii 

54 

2.20 

3.8 

22  30.3 

19  23.7 

+  9  52.9 

-0.3885 

0.6125 

0.0135 

-  6 

-64 

i;>  Sagittarii 

5 

+2.23 

+  4.2 

-22  52.7 

22  18.5 

-11   19.7 

-0.0479 

0.6130 

-0.0053 

+12 

-42 

r- Sagittarii 

5 

2.23 

4.0 

22  48.5 

22  39.6 

-10  59.4 

-0.1173 

0.6130 

-0.0050 

+  9 

-46 

o  Sagittarii 

34 

2.23 

4.8 

21  54.1 

8    2  14.5 

-  7  33.6 

-1.0150 

0.6130 

+0.0056 

-42 

-90 

r,  Capricorni 

5 

2.37 

10.8 

20  17.4 

•  23  35.8 

+11  55.1 

+0.4262 

0.5997 

0.1241 

+51 

-15 

30  Capricorni 

54 

2.35 

11.5 

18  26.8 

!•    4  57.0 

-6  56.4 

-0.7114 

0.5948 

0.1361 

-11 

-90 

y  Capricorni 

34 

+2.31 

+12.2 

-17    9.6 

13  48.3 

+  1  34.1 

-0.7104 

0.5919 

+0.1536 

-10 

-90 

6  Capricorni 

34 

2.30 

12.4 

16  37.6 

16  37.5 

+  4  16.8 

-0.8050 

0.5878 

0.1589 

-15 

-90 

74  Aquarii 

6 

2.15 

13.9 

12  12.3 

11  20  41.2 

+  7  18.5 

-0.1652 

0.5661 

05001 

+25 

-48 

^i  Aquarii 

4 

2.07 

14.1 

9  41.3 

la    6  36.3 

-7    7.4 

-0.6842 

0.5598 

05102 

-  2 

-«) 

Y'^  Aquarii 

4 

2.07 

14.0 

9  47.2 

7  31.7 

-  6  13.8 

-0.3887 

0.5585 

05109 

+15 

-62 

^^  Aquarii 

44 

+2.07 

+14.1 

-10  12.9 

8    0.2 

-  5  46.3 

+0.1460 

0.5581 

+05113 

+44 

-31 

30  Piscium 

44 

1.91 

13.9 

6  37.7 

13    3  48.7 

-10  37.7 

+0.7921 

0.5457 

05230 

+83 

+  4 

33  Piscium 

44 

L90 

13.9 

6  19.5 

5  24.5 

-  9    5.1 

+0.8364 

0.5450 

05237 

+84 

♦  7 

B.A.C.  17 

6 

L89 

13.9 

5  51.6 

7  45.7 

-  6  48.4 

+0.8845 

0.5430 

05241 

+84 

+10 

15  Ceti 

64 

1.81 

12.6 

1     6.7 

21     5.3 

+  6    5.6 

-1.0390 

0.5359 

0.2260 

-20 

-90 

20  Ceti 

5 

+1.73 

+12.7 

-  1  44.7 

14    4  22.9 

-10  50.4 

+1.2725 

0.5329 

+0.2257 

+88 

+41 

26  Ceti 

6 

1.69 

11.8 

+  0  46.5 

9  41.4 

-  5  41.8 

-0.1716 

0.5311 

05251 

+30 

-49 

29  Ceti 

64 

1.67 

11.6 

1  24.9 

11  45.1 

-  3  42.0 

-0.3800 

0.5297 

0.2243 

+19 

-€2 

33  Ceti 

6 

1.66 

11.5 

1  51.5 

13     1.9 

-  2  27.5 

-0.5597 

0.5297 

0.2242 

+  9 

-74 

35  Ceti 

6i 

L65 

11.6 

1  53.3 

14    0.6 

-  1  30.6 

-0.3719 

0.5290 

0.2237 

+19 

-61 

/  Piscium 

5 

+1.63 

+11.1 

+  3    2.0 

16  37.5 

♦  1     1.4 

-0.9947 

0.5285 

+0.2232 

-17 

-87: 

V  Piscium 

44 

1.54 

10.1 

4  55.8 

15    4  26.8 

-11  31.0 

-0.3982 

0.5256 

05181 

+18   -62:1 

64  Ceti 

54 

1.42 

8.7 

8    3.1 

19  32.1 

+  3    7.0 

-0.50r2 

0.5234 

0.2088 

+12 

-68 

^«  Ceti 

44 

1.42 

8.5 

8  19.6 

20  21.6 

+  3  55.0 

-0.6287 

0.5234 

0.2084 

+  5 

-781 

B.A.C.  755 

64 

1.36 

7.7 

10    3.9 

16    3  18.6 

+10  39.5 

-1.0700 

0.5234 

05032 

-23 

-801 

B.A.C.  830 

6 

+1.29 

+  7.2 

+10  16.1 

11  16.9 

-  5  36.6 

+0.3009 

0.5234 

+0.1960 

+57 

-22! 

fi  Ceti 

44! -1-1.28 

+  7.3 

+  9  38.8 

12  31.1 

-  4  24.6 

+1.2120 

0.5230 

+0.1950 

+901+39, 1 
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1 

ELEMENTS  FOB  THE  PREDICTION  OF  O0CULTATION8. 

AUGUST.                                                                         ; 

Trx  Stab's 

1 

At  CoMJuvcnoH  in  B.  A. 

UmiUng 
ParaUela. 

1       - 
■ 

Mag. 

Bed'nafrom 
1880.0. 

Apparent 
DedlnaUon. 

Woahlngton 
Meanlniiie. 

HoorAngle        y 

x' 

y* 

N. 

8. 

A« 

da 

'        Lalande  bTJ& 

6 

41*20 

45!8 

4l!l  45.8 

d    h    m- 
16  23  20.7 

4  6    5.4    -0.1105 

0.5238 

40.1841 

433 

.45 1 

1        B.A.C.I1I9 

6       1.05 

4.0 

16  10.6 

IT  15  53.6 

-  1  51.9; -0.9491 

0.5268 

0.1646 

-16  .74  1 

B.A.C.I306 

6       1.00 

3.3 

16  59.9 

22  43.6 

4  4  45.6-0.7588 

0.5282 

0.1558 

-  4 

-67 

1        B.A.C.1240 

6       0.96 

2.9 

17  52.9 

18    2  30.5 

4  8  25.6.-1.1500 

0.5289 

0.1506 

-33 

-72 

;        B.  AC.  1272 

6       0.92 

2.9 

17    2.6 

6    5.3 

4II  53.7   40.3004 

0.5292 

0.1451 

457 

-14 

d'  Taari 

4    1^0.86 

42.3 

4l7  16.9 

13  26.8 

-  4  58.4  1 41.0700 

0.5310 

40.1345 

490 

435 

,    d»  Tiari 

54     0.86 

2.4 

17  III 

14     1.1    -  4  25.2  4liK>10 

0.5310 

0.1335 

490 

456 

1    d»  Tauri 

5       0.85 

2.2 

17  40.4 

14  41.6    -  3  46.0  40.8056 

0.5310 

0.1326 

490 

4l6> 

«  Tauri 

34'    0.84 

1.8 

18  56.0 

16  12.1  1  -  2  18.3  -0.3828 

0.5310 

0.1301 

4I8 

-50! 

B.A.C.I468 

61  {    0.74 

1.4 

18  31.9 

f    0  50.li  46    3.4  1  41.1270 

0.5348 

01168 

490 

441 

i  Tauri 

51 '  ^.72 

4I.3 

4I8  39.0 

3  18.5 '  4  8  27.1  ;  41.2800 

0.5350 

40.1129 

490 

46O 

<  Tauri 

6       0.67 

0.4 

21  25.8 

8  55.0  i  -10    7.1    -1.1860 

0.5.360 

0.1032 

-40 

-691 

1     /  Tauri 

54     0.64 

0.6 

20  \BH 

11   13.2.  -  7  53.2 140.3303 

0.5374 

0.0996 

459 

-  8, 

105  Tauri 

6       0.65 

4O.3 

21  33.5 

II   14.7  1  -  7  51.8 

-1.0940 

0.5374 

0.0996 

-30 

-68, 

ft  Tauri 

54     0.60 

-0.2 

21  58.9 

16  41.2    -  2  35.7 

-1.0460  i  0.5386 

1 

0.0899 

-26  -6^  1 

o  Tauri 

6     .M).56 

-0.2 

421  50.4 

20  41.3,  4  1   16.7 

-0.5444  1 0.5395 

40.0830 

4  8 

-56 

,     C  Tauri 

31,    0.51 

0.2 

21     4.4 

M    1  28.5,  4  5  54.6  4O68IO 

0.5407 

0.0738 

490 

4l5 

Ml  Tauri 

61     0.41 

0.8 

22  23.9 

12  49.6    -  7    6.4 

-0.0683 

0.5434 

0.0526 

435 

-23, 

1  Geminorum 

5       0.40 

1.0 

23  16.2 

13  56.9    -  6     1.3 

-0.9743 

0.5437 

0.0506 

-20 

-67 

3  Geminorum 

61     0.38 

1.0 

23    7.8 

16  35.5    -  3  27.9 

-0.6937 

0.5444 

0.0456 

-  1 

-65 

6  Geminorum 

61 1+0.37 

-1.0 

422  55.9 

17  48.8    -  2  17.0 

-0.4189 

0.5445  40.0432 

4l5 

-44 

17  Geminorum 

31;    0.36 

1.0 

22  32.3 

19     1.7 

-  1     6.5 

40.0664 

0.5448!    0.0410 

443 

-15 

,    fi  Geminorum 

3       0.31 

1.1 

22  34i2 

22  48.4 

4-232.8 

40.1716 

0i>457     0.0333 

449 

-  9 

;    d  Geminorum 

6       0.19 

\Si 

21  53.5 

91  12  10.3 

-  8  31.7 

41.1920 

0.5483  40.0065 

490 

458 

1  44  Geminorum 

6       0.15 

1.5 

22  48J2 

18  32.8    -  2  21.9 

4O.I86O 

0.5483  -0.0059 

450 

-  6 

A  Geminor.   muU. 

31  40.08 

-1.4 

422  11.1 

M    1  26.4 

4  4  17.9 

40.77r3 

0.5495 .  -0.0203 

490 

426* 

58  Geminorum 

61     0.07 

1.5 

23    9.4 

2  hSU 

4  5  46.6 

-0.3279 

0.5499;    0.0225 

420 

-35 

63  Geminor.  muU. 

51 ,  4O.O6 

1.4 

21  40.3 

4  59i2 

4  7  43.6 

415620 

0.5500     0.0270 

490 

465 

1  82  Geminorum 

61  -0.02 

1.5 

23  24.8 

14  36.4 

-  6  58.3 

-I.OI.'iO 

0.5500-    0  0467 

-24 

-67 

>  B4  Geminorum 

61)   0.03 

1.4 

22  37.1 

16  41.6 

-  4  57.3 

-05386 

0.5507     0.0508 

425 

-33| 

1    7  Cancri 

61  -0.05 

-li« 

422  22.9 

21  43JJ 

-  0    55 

-0.2587 

0.5499 '  -0.0607 

424 

-35 

!    ^'  Cancri 

611   0.06 

1.3 

22  57.1 

22  51.6 

4  1     0.4 

-0.9561 

0.5496=    0.0630 

-19 

-67, 

'    fi*  Cancri 

51     0.06 

1J3 

21  54i2 

23  33.7 

4  1  41.0 

40.1523 

0.5496'    0.0643 

448 

-12 

B.  AC.  2780 

6  1  on 

0.9 

21     5.9 

m    5  26.0 

4  7  2li) 

40.6282 

0.5490     0.0760 

486 

4I2 

If  Cancri 

51     0.14 

0.8 

20  49.0 

11  12.8 

-11     2.9 

40.4663 

0.5484     0.0868 

470   4  2  1 

39  Cancri 

61 

-0.16 

-0.7 

420  23.9 

14  iOJd 

-  7  41.7 

40.6125 

0.5484   -0.0933 

484 

♦^i 

40  Cancri 

61 

0.16 

0.7 

20  21.7 

14  43il 

.7  39.4 

40.6509 

0.54841    0.0933 

488 

4III 

c  Cancri 

61 

0.16 

0.7 

19  56.3 

14  50.9 

-  7  32.0 

4I.IOIO 

0.5471  '    0.0935 

490 

441 

y  Cancri 

41 

0.16 

-0.8 

21  52.1 
ITBW 

16    8.9 
MOON, 

-  6  16.6 

-1.1370 

0.5474  i    0.0960 

1 

-34   -« 

1 

c  Virginia 
B.A.C.4254 

H 

-0.09 

4I.4 

4  3  55  J 

M    1  34.9 

-  0  11.1 

-0.0440 

0.5323 

-05829 

437J-4I 

6 

-0.03 

1.4 

4  2  28.0 

10  29.6 

4  8  27.1 

-0.4983 

0.5326 

05257 

4I2   -70 

80  Virginia 
88  Virginia 

6 

4O.I8 

0.5 

-4  49.8 

M  14  24.3 

4ll  29.3 

40.8194 

0.5376 

05250 

485  4  6 

61 

055 

4O.3 

6  17.0 

20  32.6 

-  6  34.1    40.9548 

0.5396 

05230 

484   4l4 

'  94  Virginia 

61 

4O.33 

^.1 

-  8  21.7 

M    5    5.6 

4  1  42.4   415190 

0.5421-0.2186 

482'435 

^>Librs 

6 

0.56 

0.3 

II  26.7 

SI    3  234) 

-  0  43Ji  -0.3019 

0.55291    05010 

4l9    .57 

f'Librs 

^ 

0.57 

OiJ 

10  57.7 

4  29.0 

4  0  19.3  1-1 .0170 

0.5537     05002 

-23   -90 

0*  Libra 

61 

0.72 

o.<» 

15    8.8 

15  18.5 

4IO  46.5   4I.171K) 

0.5594     0.1877 

475,434 

c*Uhrm 

61 

0.72 

0.8 

14  44.3 

16  12.4 

411  38.5l4O.593O 

0.5601      0.1863 

469'-  7 

y  lAhtm 

41 

4O.79 

-0.6 

-14  25.1 

21  42.6 

-  7    2.91-0.7387 

0.6636  -0.1791 

-8.-90 

SEKrKUBER. 

11  Libra 

6   1^0.84 

-0.7 1^  -15  19.1 

1    1  25.61  -  3  27.71-0.4735  0.5654   -0.1734 

4  7  -«9 

e  Libra 

41 140.90 

-0.8  i   -16  24.2 

5  36.9'  4  0  344i  1-0.0765  05678  -0.1671 

426  .43 

49  Libra 

6     4OJ6 

-04>     -16  12.3 

8  264>    4  3  185  ^.7447. 0  5698  -0.1624 

-10   .90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

The  Star's 

At  Coh  jimenoR  nr  R.  A. 

Lfaniting 
Panltola. 

Name. 

Mag. 

Red'ns  from 
1889.0. 

Apparent 
DftcliiiatioD 

Wasbington 
Mean  'Hnie. 

Hour  Angle 
H 

Y 

«' 

y* 

N. 

S. 

Aa 

A« 

X  Ophiuchi 

44 

8 

♦1.11 

.0:5 

-18**  12.3 

d     h    m 
1  19  38.9 

h    m 
-  9  54.2 

-0.4170 

0.5769 

-0.1428 

+  7 

-6^ 

^  Ophiuchi 

5 

1.45 

+  0.2 

20  59.6 

SI  17  35.7 

+11  12.3 

-0.2277 

0.5897 

U.0967 

+11 

-53 

58  Ophiuchi 

54 

1.57 

0.7 

21  37.7 

3    2  29.6 

-  4  14.7 

-0.3484 

0.5944 

0.0750 

+  3 

-61 

Jupiter 

23  26.8 

9  10.6 

+  2  10.4 

+1.0370 

0.5958 

0.0582 

+67 

+25 

P.  xvii,  330 

H 

1.71 

1.1 

23    8.4 

10  22.4 

+  3  19.3 

+0.6604 

0.5974 

0.0559 

+62 

-  1 

P.  xvii,  334 

H 

+1.71 

+  1.1 

-22  50.3 

10  29.6 

+  3  26.2 

+0.3495 

0.5974 

-0.0551 

+39 

-19 

B.A.C.6161 

H 

1.76 

1.2 

23  43.4 

13  13.0 

+  6    2.3 

+1.0530 

0.5988 

0.0476 

+66 

+27 

14  Sagittarii 

6 

1.75 

1.7 

21  44.3 

14  32.2 

+  7  19.1 

-0.9596 

0.5988 

0.0448 

-36 

-90 

Hi  Sagittarii 

6 

1.87 

2.2 

24    6.8 

22    5.1 

-  9  26.3 

+1.1660 

0.6015 

0.0252 

+66 

+39 

B.A.C.6343 

64 

1.90 

2.6 

.  23  -35.9 

23  52.7 

-  7  43.0 

+0.6074 

0.6019 

0.0203 

+55t-4|| 

26  Sagittarii 

64 

+1.92 

+  2.6 

-23  56.2 

4    1     9.5 

-6  29.4 

+0.9245 

0.6019 

-0.0167 

+66 

+17 

28  Sagittarii 

54 

1.92 

3.1 

22  30.3 

2  54.7 

-  4  48.5 

-0.5420 

0.6027 

0.0122 

-13 

-77 

30  Sagittarii 

64 

1.94 

3.3 

22  17.2 

4  38.9 

-  3    8.5 

-0.7789 

0.6025 

0.0075 

-27 

-90 

31  Sagittarii 

64 

1.95 

34 

22    2.9 

5    9.0 

-  2  39.6 

-1.0220 

0.6025 

0.0062, 

-44 

-90 

v^  Sagittarii 

5 

1.96 

3.3 

22  52.7 

5  55.0 

-  1  55.5 

-0.1910 

0.6025 

0.0042 

+  5 

-51 

v>  Sagittarii 

5 

+1.97 

♦  3.4 

-22  48.5 

6  16.7 

-  1  34.6 

-0.2630 

0.6025 

-0.0030 

+  2 

-55 

B.A.C.6448 

64 

1.98 

3.3 

23  18.8 

6  36.9 

-  1  15.2 

+0.2429 

0.6025 

-0.0022 

+29 

-25 

0  Sagittarii 

34 

2.00 

4.0 

21  54.1 

9  58.2 

+  1  57.9 

-1.1690 

0.6030 

+0.0067 

-56 

-90 

50  Sagittarii 

6 

2.10 

5.0 

21  59.6 

18  16.8 

+  9  66.2 

-0.9264 

0.6036 

0.0292 

-35 

-90 

53  Sagittarii 

64 

2.17 

5.3 

23  40.6 

23  26.7 

-  9    6.4 

+0.9484 

0.6033 

0.0428 

+66 

+19 

B.A.C.6727 

6 

+2.17 

+  6.3 

-23  40.8 

23  33.5 

-  9    0.0 

+0.9598 

0.6033 

+0.0432 

466 

+19 

4  Capricorni 

6 

2.29 

7.5 

22    9.0 

ft  14  15.8 

+  5    66 

+0.3384 

0.5999 

0.0811 

+41 

-20 

17  Capricorni 

6 

2.34 

8.9 

21  54.9 

•    1  19.3 

-  8  16i2 

+1.1520 

0.5950 

0.1080 

+68 

+36 

20  Capricorni 

64 

2.35 

9.7 

19  27.7 

6  42.0 

-  3    6.2 

-0.7001 

0.5923 

0.1199 

-12 

-90 

Tf  Capricorni 

5 

2.37 

9.9 

20  17.4 

8  36.6 

-  I   16.1 

+0.3652 

0.5913 

0.1244 

+46 

-18 

30  Capricorni 

54 

+2.39 

+10.6 

-18  26.8 

14    5.2 

+  3  59.8 

-0.7736 

0.5889 

+0.1366 

-15 

-90 

y  Capricorni 

2.40 

11.7 

17    9.6 

23    7.7 

-11  18.5 

-0  7546 

0.5835 

0.1543 

-12 

-90 

d  Capricorni 

24 

2.41 

12.0 

16  37.6 

7    2    0.1 

-  8  32.6 

-0.8420 

0.5816 

0.1597 

-17 

-90 

21)  Aquarii      mult. 

64 

2.42 

12.7 

17  29.7 

8  25.6 

-  2  21.5 

+1.0970 

0.5781 

0.1708 

■¥T3 

+28 

39  Aquarii 

64 

2.42 

13.1 

14  44.2 

12  40.5 

+  1  44.0 

-0.9493 

0.5749 

0.1774 

-22 

-90 

y>»  Aquarii 

4 

+2.40 

+15.1 

-  9  41.3 

8  16  26.0 

+  4  30.4 

-0.6343 

0.5580 

+0.2118 

+  3 

-83 

V>s  Aquarii 

4 

2.40 

15.1 

9  47.2 

17  21.7 

+  5  24i2 

-0.3373 

0.5580 

0i2129 

+18 

-59 

ir»  Aquarii 

44 

2.40 

16.2 

10  12.9 

17  60J8 

+  5  51.7 

+0.8028 

05580 

05133 

+48 

-28 

30  Piscium 

44 

2.34 

15.8 

6  37.6 

9  13  39.5 

+  1     Ii2 

+0.8882 

0.5475 

0.2256 

+83 

+10 

33  Piscium 

44 

2.33 

15.8 

-  6  19.4 

15  15.0 

+  2  33.6 

+0.9363 

0.5463 

0^2261 

+84 

+13 

/  Piscium 

5 

+2.21 

+14.3 

+  3    2.0 

11    2  10.0 

-11  38.1 

-0.8230 

0.5334 

+0.2268 

-6 

-87 

V  Piscium 

44 

2.16 

13.4 

4  55.8 

13  49.3 

-  0  20.5 

-0.2060 

0.5307 

0.2217 

+28 

-50 

64  Ceti 

54 

2.10 

12.2 

8    3.2 

19    4  40.4 

-  9  56.8 

-0i»49 

0.5290 

0.2127 

+33 

-54 

fiCeti 

44 

2.10 

12.1 

8  19.7 

5  29.1 

.  9    9.5 

-0.4159 

0.5288 

0.2117 

+17 

-62 

^  Arietis 

54 

2.07 

11.3 

10    6.6 

11  21.0 

-  3  28.5 

-1.0910 

0.5286 

0.2074 

-24 

-80 

B.A.C.755 

64 

+2.06 

+11J2 

+10    4.0 

12  19.2 

.  2  32.0 

-0.8449 

0.5284 

+Oi2063 

-  8 

-80 

B.  AC.  830 

6 

2.02 

10.7 

10  16.2 

20    9.5 

+  5    3.9 

+0.5260 

0.5282 

0.1990 

+73 

-  8 

38  Arietis 

5 

2.02 

10.2 

11  58.9 

21  21.4 

+  6  13.6 

-1.0750 

0.5276 

0.1978 

-24 

-78 

Lalande  5725 

6 

1.95 

9.3 

12  45.9 

13    8    1.0 

-7  26.4 

+0.1276 

0.5284 

0.1863 

+46 

-27 

B.  A.  0.1119 

6 

1.84 

7.1 

16  10.6 

14    0  18.0 

+  8  20.3 

-0.6939 

0.5308 

0.1665 

+  1 

-74 

B.A.C.1206 

6 

♦1.80 

+  6.3 

+16  59.9 

7    2.0 

-  9    8.2 

-0.5000 

0.5319 

+0.1571 

+11 

-60 

B.  AC.  1240 

6 

1.78 

5.8 

17  52.9 

10  45.8 

-  5  31.4 

-0.8890 

0.5326 

0.1522 

-12 

-72 

B.A.C.1272 

6 

1.73 

5.6 

17    2.7 

14  17.6 

-  2    6.2 

+0.5520 

0.5326 

0.1465 

+76 

0 

<J»Tauri 

5 

1.67 

4.8 

17  40.5 

22  475 

+  6    7.6 

+1.0570 

0.5350 

0.13.39 

+90 

+33 

e  Tauri 

34 

1.66 

4.4 

18  56.1 

15    0  16.9 

+  7  34.2 

-0.1279 

0.5350 

0.1316 

+32 

-35 

W.  iv,  650 

6 

+1.63 

+  3.5 

+20  27.7 

4  55.2 

-11  56.1 

-1.2140 

0.5362 

+0.1238 

-42 

-70 

t  Tauri 

5 

1.52 

2.3 

21  25.8 

16  49.9 

-  0  24.5 

-09266 

0.5375 

04035 

-16 

-69 

/  Tauri 

54 

1.49 

2.3 

20  16.2 

19    7.1 

+  I  48.4 

+0.5847 

0.5389 

0.0996 

+81 

+  7 

105  Tauri 

6 

1.50 

2.1 

21  33.5 

19    8.5 

+  I  49.7 

-0.8366 

0.5389 

0.0996 

-10 

-68 

108  Tauri 

64 

1.46 

1.6 

22    9.5 

22  43^ 

+  {>17.7 

-1.1510 

0.5394 

-  0.0932 

-36 

-68 

n  Tauri 

54 

+1.45 

+  1.4 

+21  58.9 

16    0  32.5 

+  7    3.3 

-0.7905 

0.5396 

+0.0896 

-  7 

-68 

0  Tauri 

6 

+1.41 

+  1.1 

+21  50.4 

4  31.0 

+10  54.1 

-0.2928 

0.5412 

+0.0824   +22 

-39 
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ELEMENTS  FOB  THE  PREDICTION  OP  O00ULTATION8. 

BEPTEMBEB. 

Tn0TAA*i 

AT  OoMJUVcnoii  or  B.  A. 

Limtttnff 
Panllela. 

KAine. 

MMt 

Ked'oefrom 
1880.0. 

DeSbSon 

WMhiacton 
MeimT&De. 

HoorABgto 
H 

F 

sf 

y' 

N. 

495 

8. 

43« 

Am 

AS 

C  Tiori 

9 

• 

41.36 

4i:o 

42f   4'.4 

d     h    m 
16    9  16.8 

h    m 
-  8  29.3 

40.9284 

0.5417 

40.0738 

141  Taori 

1.24 

-0J8 

22  23.9 

20  35.1 

4  2  26i) 

40.1768 

0.5433 

0.0522 

450 

-10 

1  Geminonun 

5 

1.24 

0.4 

23  16J2 

21  42iS 

4  3  31.7 

-0.7293 

0.5433 

0.0501 

-  3 

-67 

*2  Geminonim 

7 

li23 

0.5 

23  38.9 

22  57.4 

4  4  44.5 

-1.0860 

0.5436 

0.0475 

-30 

-66 

3  GeminoruiD 

6i 

1.21 

0.6 

23    7.8 

tr    0  20.3 

4  6    4.6 

-0.4494   0.5437 

0.0449 

4l4 

-46 

6  Geminonmi 

6i 

41.19 

-04> 

422  55.9 

1  33.4 

4  7  15.3 

-0.1786 

0.5439 

40.0424 

429 

-29 

9  G«iiiinoruiii 

31 

1.18 

0.6 

22  32.3 

2  46J2 

4  8  25.7 

40.3082 

0.5449 

0.0403 

458 

-  2 

9  Geminonim 

61 

1.18 

1.0 

23  46.7 

3  43J3 

4  9  204) 

-1.0280 

0.5450 

0.0387 

-25 

-66 

fi  Geminonim 

3 

1.14 

0.8 

22  'MSI 

6  32i5 

-11  55.1 

40.4115 

0.5454 

40.0327 

466 

45 

44  Geminonun 

3 

0.92 

2.0 

22  48J3 

18    2  17J2 

4  7  10J2 

40.4070 

0.5467 

-0.0070 

466 

47 

6  Geminor.   mmU, 

31 

40.84 

-2,1 

422  11.1 

9  11.5 

-10    9.2 

405908 

0^73 

-0.0210 

490 

440 

58  Geminonim 

61 

0.83 

2.4 

23    9.4 

10  43.6 

-  8  40J2 

-0.1160 

0.5476 

0.0239 

432 

-23 

89  Geminornm 

61 

0.70 

2.8 

23  24Jb 

22  23.7 

4  2  36.7 

-0.8181 

0.5476 

0.0478 

-  9 

-67 

61 

0.68 

2.7 

22  37.1 

19    0  29.3 

4  4  38.1 

-0.0459 

0.5467 

0.0517 

436 

-22 

7  Cancri 

61 

0.62 

2^ 

22  22.9 

5  32.5 

4  9  31.3 

-0.0697 

0.5471 

0.0617 

435 

-24 

^>  Canori 

61 

40.61 

-2.9 

422  57.1 

6  40.6 

4lO  375 

-0.7689 

0.5473 

-05640 

-6 

-67 

/{•Cancri 

51 

0.60 

2.8 

21  54i2 

7  22.6 

4ll  17.8 

40.3414 

0.5473 

05654 

461 

-  4 

B.A.C.2788 

6 

0:54 

2.8 

21    5.9 

13  16.0 

-  7    04> 

40J041 

0.5466 

0.0760 

490 

422 

If  Canori 

51 

0.48 

2.8 

20  49.0 

19    4.0 

-  1  24.0 

40.6345 

0.5459 

0.0879 

487 

4ll 

30  Cancn 

61 

0.45 

2,7 

20  23.9 

22  32.7 

4  1  57.9 

40.7755 

0.5451 

0.0942 

490 

4l8 

40  Cancri 

61 

40.45 

-2.7 

420  21.7 

22  35.0 

4  2    0.1 

40^)120 

0.5451 

-05942 

490 

421 

e  Cancri 

61 

0.44 

2.6 

19  66.3 

22  42i) 

4  2    7.6 

415630 

0.5451 

0.0949 

490 

460 

y  Cancri 
80  Canori 

41 

0.44 

3.0 

21  52.1 

M    0    1.0 

4  3  23.3 

-05746 

0.5451 

0.0973 

-19 

-68 

61 

0.31 

2.4 

18  29.9 

13  35.1 

-  7  295 

415180 

0.5430 

0.1216 

490 

450 

83  Canori 

51 

0M8 

2.4 

18  10.6 

16  55.6 

-4  16.3 

41.1510 

0.5433 

0.1275 

490 

441 

37  Leonif 

51 

40.09 

-1.6 

4l4  16.9 

91  20  34.2 

-  1  30.1 

415120 

0.5388 

-0.1704 

490 

443 

42  Leonie 

6 

0.07 

1.6 

15  32.1 

23    3.0 

4  0  53.9 

-0.6627 

0.5388 

0.1742 

48 

-67 

t  Leonif 

51 

0.04 

-1.4 

4l4  42.3 
NBW 

99    4    4.1 

MOON. 

4  5  45.4 

-0.5616 

0.5383 

0.1808 

49 

-67 

f  >  Libne 

6 

40it3 

40.4 

-11  26.7 

9T    9  22.2 

4  7    2.1 

-0.5093 

0.5582 

-05046 

49 

-72 

(*  Libra 

51 

0^U 

40.5 

10  57.7 

10  26.4 

4  8    45 

-15900 

0.5589 

05036 

-40 

-90 

o^Libne 

61 

0.35 

0.0 

14  44.3 

21  58.5 

-4  475 

405651 

0.5643 

0.1890 

454 

-19 

C^Libne 

6 

0.39 

-0.1 

16  13.6 

98    1  16.6 

-  1  36.9 

415650 

0.5663 

0.1847 

474 

444 

y  Libra 

41 

0.40 

40.3 

14  25.1 

3  24.1 

4  0  26.0 

-05661 

0.5680 

0.1817 

-22 

-90 

f  Libra 

6 

40.44 

40.1 

-15  19.1 

7    4.1 

4  3  58.1 

-0.7034 

0ii697 

-0.1758 

-  7 

-90 

d  Libra 

41 

0.48 

0.0 

16  24i{ 

11  12.3 

4  7  57.3 

-05153 

0.5719 

0.1691 

4l4 

-58 

49  Libra 

6 

0.53 

40.1 

16  12.3 

14    0.3 

4lO  395 

-05847 

0.5736 

0.1644 

-25 

-90 

v'  Scorpii 
^  Opbiuchi 

41 

0.59 

-0.2 

19  10.3 

18  49.7 

-8  42.0 

415570 

0.5755 

0.1557 

471 

446 

41 

0.65 

-0.2 

19  46.7 

23  51.9 

-  3  51.1   41.1130 

0.5786 

01463 

470 

430 

X  Ophiuchi 

41 

40.65 

0.0 

-18  12.3 

99    1    6il 

-2  39.71 -0.6631 

0.5794 

-0.1438 

-  8 

-89 

^  Ophiuchi 

5 

OM 

40.4 

20  59.6 

22  58.3 

-5  37Ji< -0.4814  0.5896 

0.0966 

-  3 

-71 

58  Ophioehi 

H 

1.08 

0.8 

21  37.7 

99    7  53.4 

4  2  56.5 

-0.6046 

0.5933 

0.0752 

-11 

-84 

4  Sagittarii 

51 

1.19 

0.7 

23  48.3 

14  17.3 

4  9    5.1 

41.1700 

0.5940 

0.0590 

466 

439 

P.  xvii,  330 

51 

1.21 

1.0 

23    8.4 

15  48.6 

4lO  32.9 

40.4098 

0.5946 

0.0552 

443 

-16 

P.  XTii,  334 

51 

41.20 

4l.l 

-22  50.3 

15  56.0 

4lO  40.0 

40.0978 

0.5946 

-0.0548 

425 

-33 

JOPITKR 

23  30.2 

17  57.2 

-11  23.7 

40.6666 

0.5913 

0.0498 

462  -  1 ; 

B.A.C.6I61 

51 

\36 

1.0 

23  43.4 

18  58.3 

-10  24.9 

40.8381 

0.5953 

0.0472 

f66  4lO 

■  14  SafitUrii 

6 

4li» 

41.5 

-21  44.3 

20    0.4 

-  9  25.4 

-15175 

0.5956! -0.04381 

-58   -90, 

1 

OCTOBER. 

M  Sagittarii 

6     -t-LSQ 

4l.7 

-24    6.8 

1    3  37.7    -  2    6.3 

405224  0.5965  -0.0243 

466 

4l6, 

1  ^  Sag ittarii 

61     1.40 

1.7 

24  18.4 

3  52.9    -  1  blJH 

41.1130  0.5965     0.0238 

466 

433I 

B.  AC.  6343 

61     1.41 

1.9 

23  35i) 

5  26.5'  -  0  21.9 

405625  0.5970     0.0196 

437 

-19 

26  Hagiltarit 

61  41.43 

41.9 

-23  665 

6  44i2    4  0  52.7 

40.681310.5967  -0.0162 

462 

0 

28  SagitUrii 

51   41.44 

42.4 

-22  30.4 

8  30.7    4  2  34.9  -0.7905  .  0.5977 '-0.01131.27  ! -90  | 
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ELEMENTS  FOB  THE  PREDICTION  OF  00GULTATI0N8. 

OCTOBER. 

Thb  Stab's 

At  Ck>HJinroTiOH  nr  B.  A.        # 

Limitiiic 
Parallfils. 

Name. 

Mi«. 

Bed*m 
1881 

ifrom 
9.0. 

AB 

OeSSoii^ 

WaaUnffton 
Mean  Time. 

HourAngle 
M 

r 

ar' 

y' 

N. 

S. 

30  Sagittarii 

6i 

♦l".46 

^i's 

-25  17.3 

d    h    m 
1  10  16.4 

h    m 
+  4  16.3 

-1.0290 

05977 

-0.0069 

-41-95 

v'  Sagittarii 

5 

1.48 

2.5 

22  52.8 

11  33.5 

+  5  30.4 

-0.4358 

0.5977 

0.0037 

-91-68 

v'  Sagittarii 

5 

1.48 

2.6 

22  48.6 

11  55.5 

+  6  61.5 

-0.5084 

0.5977 

0.0025 

-12   -74 

B.A.C.6448 

6i 

1.50 

2.5 

23  18.9 

12  16.1 

+  6  11.3 

+0.0034 

0.5977 

-0.0017 

+15-39 

X^  Sagittarii 

54 

1.67 

3.3 

24  10.7 

23  45.5 

-  6  46.9 

+1.0340 

0.5965 

+0.0287 

466  +25 

50  Sagittarii 

6 

+1.65 

+  3.9 

-21  59.6 

9    0    7.3 

-6  25.9 

-1.1700 

0.5965 

+0.0296 

-541-90 

53  Sagittarii 

6i 

1.73 

3.9 

23  40.6 

5  23.1 

-  1  22.8 

+0.7280 

0.5953 

0.0436 

+66  +  3 

B.  AC.  6727 

6 

1.74 

4.0 

23  40.8 

5  30.3 

-  1  16.1 

+0.7381 

0.5953 

0.0439 

+66+  4 

4  Capricorni 

6 

1.92 

5.9 

22    9.0 

20  31.4 

-10  50.3 

+0.1286 

0.5912 

0.0815 

+28! -32 

17  Capricorni 

6 

2.04 

7.1 

21  54.9 

3    7  51.1 

♦  0    3.1 

+0.9645 

0.5865 

0.1080 

+68; +19 

20  Capricorni 

6i 

42.08 

+  8.2 

-19  27.8 

13  22.0 

+  5  21.3 

-0.8999 

0.5834 

+0.1198 

-25   -90 

ij  Capricorni 

5 

2.09 

8.3 

20  17.5 

15  19.7 

+  7  14.5 

+0.1830 

0.3824 

0.1241 

+36 

-29 

27  Capricorni 

61 

2.12 

8.4 

21     0.0 

17  25.8 

+  9  15.8 

+1.1690 

0.5811 

0.1288 

+69 

+36 

30  Capricorni 

H 

2.13 

9.3 

18  26.9 

20  57.0 

-11  20.9 

-0.9612 

0.5798 

0.1361 

-27 

-90 

y  Capricorni 

3i 

2.20 

10.4 

17    9.6 

4    6  14.1 

-  2  24.4 

-0.9284 

0.5744 

0.1539 

-23; -90  II 

d  Capricorni 

Si 

+2.22 

+10.7 

-16  37.6 

9  ll.l 

+  0  26.1 

-1.0120 

0.5725 

+0.1592 

-28 

-90 

29  Aquarii      mult. 

64 

2.29 

11.2 

17  29.7 

15  46.9 

+  6  47.5 

+0.9642 

0.5696 

0.1704 

+73 

+17 

39  Aquarii 

6i 

2.30 

11.9 

14  44.2 

20    8.8 

+11     0.1 

-1.0990 

0.5663 

0.1772 

-32 

-90 

50  Aquarii 

6 

2.33 

12.4 

14    5.4 

5    1  24.6 

-  7  55.4 

-0.8087 

0.5632 

0.1849 

-11 

-90 

74  Aquarii 

6 

2.38 

13.6 

12  12.3 

14  22.2 

+  4  35.2 

-0.2329 

0.5567 

0.2014 

+23  -63  II 

y>i  Aquarii 

4 

+2.41 

+14.5 

-  9  41.3 

•    0  35.2 

-  9  32.7 

-0.7114 

0.5514 

+0.2117 

-  3 

-90 

^<  Aquarii 

4 

2.42 

14.6 

9  47.2 

1  32.2 

-  8  37.5 

-0.4089 

0.5507 

0.2125 

+15 

-64 

1^3  Aquarii 

44 

2.42 

14.6 

10  12.9 

2    1.3 

-  8    9.4 

+0.1-357 

0.5504 

0.2130 

+44 

-32 

30  Piscium 

44 

2.48 

15.6 

6  37.6 

22  13.6 

+11  23.1 

+0.8806 

0.5420 

0.2261 

+83 

+  9 

33  Piscium 

44 

2.48 

15.6 

6  19.4 

23  50.6 

-11     2.8 

+0.9324 

0.5412 

0.2268 

+84 

+12 

14  Ceti 

6 

+2.52 

+16.0 

-  1     6.6 

7  14  24.3 

+  3    2.9 

-1.1630 

0.p369 

+0.2309 

-30 

-90 

26  Ceti 

6 

2.53 

16.7 

+  0  46.6 

8    4  14.4 

-  7  32.9 

+0.0525 

0.5332 

0.2305 

+42 

-36 

/  Piscium 

5 

2.55 

15,5 

3    2.1 

11     8.0 

-  0  52.2 

-0.7422 

0.5317 

0.2287 

-  1 

-83 

V  Piscium 

44 

2.56 

15.0 

4  55.8 

22  49.6 

+10  27.7 

-0.0952 

0.5307 

0.2242 

+34 

-44 

64  Ceti 

54 

2.56 

14.0 

9    3.2 

•  13  40.4 

+  0  515 

-0.1456 

0.5303 

0-2153 

+31 

-45 

f»Ceti 

44 

+2.56 

+13.9 

+  8  19.7 

14  28.8 

+  1  38.1 

-0J2647 

0.5301 

+0.2147 

+25 

-53 

^  Arietis 

54 

2.57 

13.4 

10    6.6 

20  19.6 

+  7  18.1 

-0.9253 

0.5297 

0.2097 

-12 

-80 

38  Arietis 

5 

2.56 

12.4 

11  58.9 

lO    6  16.9 

-  7    3.0 

-0.8911 

0.5309 

OJ2008 

-10 

-78 

Lalande  5725 

6 

2.54 

11.3 

12  45.9 

16  51.8 

+  3  12.2 

+0.3321 

0.5315 

0.1892 

+59 

-17 

B.A.C.llf^  - 

6 

2.50 

9J2 

16  10.7 

11    9    0.1 

-  5    9.7 

-0.4629 

0.5344 

0.1690 

+14 

-59 

B.  AC.  1206 

6 

+2.49 

+  8.4 

+16  59.9 

15  40.0 

+  I  17.7 

-0.2590 

0.5346 

+0.1599 

+25 

-45 

B.A.C.1240 

6 

2.47 

7.7 

17  52.9 

19  21.6 

+  4  52.3 

-0.6406 

0.5356 

0.1544 

+  4 

-69 

B.  AC  1272 

6 

2.44 

7.5 

17    2.7 

22  51.3 

+  8  15.4 

+0.8019 

05365 

0.1491 

+90 

+14 

Neptune 

19  20.7 

19    3    1.9 

-11  42.0 

-1.1030 

0.5384 

0.1427 

-28 

-71 

e  Tauri 

34 

2.44 

6.1 

18  56.1 

8  44.5 

-  6  10.3 

+0.1369 

0.5386 

0.1336 

+47 

-21 

W.iv,650 

6 

+2.41 

+  5.3 

+20  27.7 

13  20.1 

-  1  43.5 

-0.9434 

0.5386 

+0.1255 

-16 

-70 

t  Tauri 

5 

2.32 

3.5 

21  25.9 

13    1    7.8 

+  9  41SI 

-0.6503 

0.5408 

0.1050 

+  3 

-65 

I  Tauri 

54 

2.28 

3.4 

20  16.3 

3  23.8 

+11  52.9 

+0.8606 

05420 

0.1006 

+90 

+23 

105  Tauri 

6 

2.30 

3.2 

21  33.6 

3  25.1 

+11  54.1 

-0.5578 

0.5420 

0.1006 

+  8 

-58 

108  Tauri 

64 

2.28 

2.7 

22    9.5 

6  58.3 

-  8  39.6 

-0.8680 

05420 

0.0943 

-12 

-68 

n  Tauri 

54 

+2ii7 

+  2.6 

+21  58.9 

8  46.6 

-6  54.8 

-0.5065 

0.5420 

+0.0911 

+11 

-53 

0  Tauri 

6 

2.24 

2.0 

21  50.4 

12  43.3 

-  3    5.8 

-0.0054 

0.5432 

0.0836 

+39 

-23 

C  Tauri 

34 

2.20 

1.6 

21     4.4 

17  26.9 

+  1  28.5 

+1.2130 

0.5437 

0.0740 

+90 

+54 

B.A.C.1801 

6 

2.20 

1.0 

23    9.1 

20    3.9 

+  4    0.4 

-0.8898 

0.5438 

0.0692 

-13 

-67 

141  Tauri 

64 

2.09 

+  0.1 

22  23.9 

14    4  41.1 

-11  39.4 

+0.4678 

0.5446 

0.0527 

+71 

+  6 

1  Geminorum 

5 

+2.09 

-  0.2 

+23  16.2 

5  47.9 

-10  34.8 

-0.4383 

0.5446 

+0.0507 

+15 

-46 1 

2  Geminornm 

7 

2.08 

0.5 

23  38.9 

7    3.0 

-9  22.1 

-0.7936 

0.5449 

0.0479 

-7 

-66i 

3  Geminorum 

64 

2.06 

0.5 

23    7.8 

8  25.4 

-8    2.4 

-0.1584 

0.5450 

0.0451 

+30 

-27 

6  Geminorum 

64 

2.04 

0.6 

22  55.9 

9  38.2 

-  6  52.1 

+0.1160 

0.5450 

0.0433 

+46 

-13 

rj  Geminorum 

34 

2.02 

0.7 

22  32.3 

10  50.7 

-  6  42.0 

+0.6005 

05450 

0.0404 

+84 

+14 

9  Geminorum 

64 

+2.03 

-  1.0 

+23  46.7 

11  47.6 

-  4  46.9 

-0.7330 

05450 

+0.0386 

-  3 

-66 

fi  Geminorum 

3 

+2.00  i-  1.1 

+22  34.2 

14  36.4 

-  2    3.6 

+0.7049 

0.5459 

+0.0332 

+90 

+aoJ 
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ELEMENTS  FOE  THE  PREDICTION  OP  O00ULTATION8. 

OCTOBEB. 

Thb  Stab's 

At  GoRJUHonoK  nr  B.  A. 

Limitiog 
PanOleU. 

Kame. 

iBed^nafrom 
Mag.        1889.0. 

WaahJAfftoD 
MeanTlin«. 

HoorAngl^ 

Y 

-1.0260 

x^ 

y' 

N. 

8. 
-68 

Am. 

A< 

u  G«niinorum 

54  '  +L8I 

4:3 

♦2I  22:2 

15    8  56.7 

b    m 
-  8  19.8 

0.5463 

-0.0042 

.2S 

44  Geminoruro 

6    ,    1.78 

3.1 

22  48.1 

10  19.8 1  -  6  59.4 

♦0.7012 

0.5463     0.0070 

♦90 

+23. 

48  Gemiooruin 

6   1    1.76 

3.7 

24  18.8 

13  37.1-3  48.7 

-1.0060 

0J>461 

0.0138 

-23 

-66 

58  Geniinoram 

64     1.67 

4.0 

23    9.3 

18  47.2 

♦  1  11.1 

♦0.1768 

0.5449 

0.0243 

♦50 

-  8' 

8^  Geminoruni 

64  1    1.53 

4.9 

23  24.7 

!•    6  30.2 

-11  29.0 

-0.5304 

0.5449 

0.0479 

♦  9 

-52 

84  Gorainoruin 

64    4l^ 

-4.8 

♦22  37.0 

8  36.4 

-  9  26.9 

♦05450 

0.5448 

-0.0521 

♦54 

.7' 

7  Cancri 

641    1.45 

5.1 

22  22.8 

13  41.4 

-  4  32.0 

♦05151 

0.5438 

0.0620 

♦52 

-  «, 

fi*  CftDcri 

64      1.43 

5.3 

22  57.0 

14  50.0 

-  3  25.6 

-0.4854 

0J>438 

0.0642 

♦12 

-50 

fjfl  Cftocri 

54      1.42 

5.1 

21  54.1 

15  32.4 

-  2  44.6 

♦0.6251 

0J>436 

0.0655 

♦86 

+12 

B.  A.  0.^88 

6       1.34 

f}J2 

21     5.8 

21  28.4 

♦  2  59.7 

♦1.0860 

0.5426 

0.0770 

♦90 

+41 

9  Cftncri 

54  ♦1.26 

-5.4 

♦20  48.9 

IT    3  19.2 

♦  8  39.0 

♦0.9139 

0.5426 

-0.0880 

+90 

+28 

39  Cancri 

64      1.22 

5.4 

20  23.8 

6  49.7 

-11  57.3 

♦1.0520 

0.5414 

0.0947 

♦90 

+37 

40  Cancri 

64  1    1.22 

5.4 

20  21.6 

6  52.0 

-11  55.1 

♦1.0880 

0.5414 

0.0947 

+90 

+40 

y  Cancri 

44'    1.21 

5.9 

21  52.0 

8  18.8 

-10  31  i2 

U).7069 

0.5414 

0.0971 

-  1 

-68 

9  Leonia 

34     0.71 

5.6 

17  18.1 

19    0  44.9 

♦  4  375 

-1.0640 

0.5350 

0.1642 

-24 

-73 

42  Leonia 

6   ,.M).64 

-6.1 

♦15  32.0 

7  50.3 

♦11  29.1 

-0.3554 

0.5338 

-0.1743 

+20 

-53 

t  Leonia 

54     0.59 

4.9 

14  42i2 

12  54i2 

-7  36.5 

-0.3620 

0.5338 

0.1811 

+20 

-53 

o  Virginia 

6   .    0.32 

3.3 

8  44.8 

M  21  27.6 

-  0    45 

-0.5123 

0.5331 

05169 

+12 

-69 

V  Virginia 

4       0.30 

3.1 

7    9.0 

91    1     5.8 

♦  3  275 

♦0.4843 

0.5323 

05186 

♦69 

-12 

e  Virginia 

54     0J21 

-2.3 

♦  3  55.9 
NSW 

17  58i2 
MOON. 

-  4  125 

-0.0315 

0.5394 

05309 

+38 

-40 

y  Librs 

44  4O.22 

♦0.3 

-14  25.1 

9tf  10  57.8 

♦  9  47.4 

-1.1030 

0.5755 

-0.1861 

-31 

-90 

f  Libre 

6   1    0.24 

0.3 

15  19.1 

14  31,9 

-10  46.4 

-0.8527 

0.5781 

0.1806 

-15 

-90 

e  Libra 

44     0J26 

OSl 

16  24.2 

18  33.2 

-6  545 

-0.4757 

0.5805 

0.1739 

+  6 

-70 

49  Libre 

6   |40i29 

♦0.4 

-16  12.3 

21   16.5 

-  4  17.0 

-1.1400 

0.5813 

-0.1689 

-37 

-90 

v«  Scorpii 
if  Ophiuchi 

44     0.33 

0.2 

19  10.3 

99    1  57.9 

♦  0  13.8 

+1.0650 

0.5845 

O.I59I» 

+71 

+25 

44     0.36 

0.3 

19  46.7 

6  51.6 

♦  4  565 

♦0.9128 

0.5878 

0.1605 

+70 

+13 

X  Ophiachi 

441    0.36 

0.5 

18  12.3 

8    3.8 

♦  6    5.6 

-0.8443 

0.5885 

0.1480 

-18 

-90 

^  Ophiachi 

5    <   0.58 

0.7 

20  59.6 

9T    5  20.4 

♦  2  31.8 

-0.6944 

05973 

0.0994 

-14 

-90 

58  Ophiachi 

64  ^fO.68 

♦1.0 

-21  37.7 

14    2.0 

♦10  52.5 

-0.8247 

0.5997 

-0.0770 

-23 

-90 

4  Sagittarii 

54,    0.76 

0.9 

23  48.3 

20  17.1 

-  7    7.6 

♦0.9264 

0.6017 

0.0607 

♦66 

+16 

P.  xvii,  330 

54!   0.78 

1.0 

23    8.4 

21  46.2 

-  5  425 

♦0.1722 

0.6017 

0.0573 

♦29 

-30 

P.  xvii,  334 

54     0.78 

1.1 

22  50.3 

21  53.5 

-  5  355 

-0.1371 

0.6020 

0.0666 

+12 

-48 

B.A.C.6161 

54     0.82 

1.1 

23  43.4 

99    0  51.7 

-  2  44.1 

♦0.5953 

0.6023 

0.0485 

456 

-  5 

JOPITCE 

1 

-23  28.5 

6  20.8 

♦  2  31.5 

♦0.1206 

0.5958 

-0.0336 

♦24 

-33 

24  Sagittarii 

6     -^0.94 

♦1.4 

24    6.8 

9  20.7 

♦  5  24.1 

♦0.6751 

0.6032 

00255 

♦61 

-  1 

.  25  Sagittarii 

64     0.94 

1.4 

24  18.4 

9  35.6 

♦  5  38.3 

♦0.8628 

0.6032 

0.0246 

466 

+12 

1         B.  AC.  6343 

64     0.96 

1.6 

23  35.9 

11     7.5 

♦  7    6.5 

♦0.1156 

0.6027 

0.0204 

+23 

-33 

1  26  Sagiturii 

64'   0.98 

1.6 

23  56i{ 

12  23.8 

♦  8  19.7 

♦0.4322 

0.6027 

0.0167 

+41 

-15 

28  Sagittarii 

54  4O.99 

♦2.0 

-22  30.4 

14    8.5 

♦10    0.1 

-1.0300 

0.6025 

-0.0126 

-43 

-90 

v^  Sagittarii 

5       1.03 

2.1 

22  52i) 

17    85 

-11    7.5 

-0.6813 

0.6025 

0.0042 

-22 

-90 

y' Sagittarii 

5       1.04 

2.1 

22  48.6 

17  29.9 

-10  46.7 

-0.7516 

0.6025 

0.0030 

-26 

-90 

t        B.A.C.6448 

64     1.04 

2.0 

23  18.9 

17  50.1 

-10  27.3 

-05450 

0.6025 

-0.0022 

+  2 

-65| 

)^  Sagittarii 

64     1.19 

2.5 

24  37.7 

99    5    6.7 

♦  0  21.8 

♦1.2260 

0.5994 

♦0.0286 

+65 

+48, 

X*  SagitUrii 

54  -^1.19 

♦2.6 

-24  10.8 

5  lOul 

♦  0  255 

♦0.7764 

0^904 

♦0.0286 

+66 

+  6 

53  Sagittarii 

64     1.26 

3.1 

23  40.6 

10  44.1 

♦  5  45.5 

♦0.4713 

0.5980 

0.0430 

+46 

.13, 

B.A.C.6797 

6   ,    1.26 

3.1 

23  40J6 

10  50.9 

♦  5  52.1 

♦0.4780 

0.5979 

0.0438 

+47 

-12' 

4  Capricorni 

6   !    1.45 

4.6 

22    9.0 

99    1  46.7 

-  3  47.7 

-0.12H3 

0.5911 

0.0816 

+15 

-47 

17  Capricorn  i 

6   ;    1.50 

5.6 

21  54.9 

13    5.9 

♦  7    55 

♦0.7119 

0.5847 

0.1066 

♦68 

♦  1 

'  20  Capricorni 

64:41.63 

^.6 

-19  27^ 

18  37.7 

-11  35.7 

-1.1510 

0.5808 

♦0.1207 

-44 

-90 

1    9  Capricorni 

5       1.67 

6.5 

20  17.5 

20  35.6 

-  9  42.3 

-0.0679 

0.5793 

0.1243 

♦23 

-43 

97  Capricorni 

64!    1.71 

6.5 

21     0.0 

22  42.6 

-7  400 

♦0.9234 

0.5788 

0.1284 

♦69 

♦18 

y  Capricorni 

34     1.B2 

8.5 

17    9.7 

91  11  37.0 

♦  4  45.8 

-1.1720 

0.6697 

0.1630 

-41 

-90 

,    «  Capricorni 

5       1.H5 

8.0 

19  22M 

12  41.5 

♦  5  47.8 

♦15540 

0.5694 

0.1552 

+71 

♦45 

S  Capricorni 

24' ♦1.85 

♦8.8 

-16  37.7 

14  35.9 

♦  7  385 

-15546 

0.5685 

♦0.1590 

-51 

-90 

I  29  Aqaarii      mmlt 

64  *\M 

♦9.0 

-17  29.7 

21   16.6 !  -  9  53.5 

♦0.7346 

0.66:» 

♦0.1698 

♦72 

♦  1 
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ELEMENTS  FOR  THE  PREDICTION  OF  O00TJLTATION8. 

NOVEMBER. 

Thb  Stab'b 

AT  Cknvuvonox  or  B.  A. 

LtmttinK 
PanOeis. 

Name. 

Mag. 

Red*n8  from 
1880.0. 

ApTMtent 

Washington 
MenT&ne. 

Hoar  Angle 
H 

F 

9f 

y* 

N. 

8. 

Aa     '      Aa 

50  Aquarii 

6 

+2.02 

+10:5 

-1/    ^.4 

d    h   m 
1    7    3.0 

h   m 
-  0  29.7 

-1.0340 

0.5577 

+0.1847 

^ 

-98 

B.  AC.  7835 

6i 

2.04 

10.8 

13  28.8 

9  32.8 

+  1  54.9 

-1.1990 

0.5558 

0.1876 

-40 

-90 

56  Aquarii 

6i 

2.05 

10.3 

15    8.9 

9  39.6 

+  2    1.5 

+0.5429 

0.5558 

0.1878 

+66 

-10 

r^  Aquarii 

4 

2.12 

11.1 

14  10.6 

18  26.5 

+10  30.6 

+1.2400 

0.5505 

0.1988 

+76 

+39 

74  Aquarii 

6 

2.13 

11.8 

12  12.3 

20  14.4 

-11  455 

-0.4396 

0.5494 

0Ja005 

+12 

-67 

y»>  Aquarii 

4 

+2.21 

+12.8 

-  9  41.3 

9    6  39.6 

-  1  40.7 

-0.9049 

0  5438 

+0iJ108 

-14 

-90 

y>s  Aquarii 

4 

2.22 

12.7 

9  47.2 

7  37.7 

-  0  44.5 

-0.5701 

0.5436 

0.2114 

♦  7 

-77 

Vr^  Aquarii 

H 

2.22 

12.6 

10  12.9 

8    7.3 

-  0  15.9 

-0.0502 

0.5436 

0.2123 

+34 

-42 

B.A.C.8274 

7 

2.33 

13.8 

6  59.6 

22  15.5 

-10  35.0 

-0.3328 

0.5374 

0JaS2\ 

+20 

-59 

30  Piacinm 

44 

2.38 

14.0 

6  37.7 

3    4  46.0 

-  4  17.0 

+0.7415 

0.5348 

0.2252 

+81 

0 

33  Piscium 

41 

+2.39 

+14.0 

-  6  19.5 

6  25.2 

-  2  40.9 

+0.7974 

0.5339 

+0.2260 

+84 

+  4 

B.A.C.17 

6 

2.40 

14.1 

5  51.6 

8  51.3 

-  0  19.3 

+0.8636 

0.5337 

05271 

+84 

+  8 

15  Ceti 

6i 

2.51 

15.1 

-  1     6.7 

22  33.9 

-11     2J2 

-0.9910 

0.5298 

0.2304 

-16 

.90 

26  Ceti 

6 

2.58 

15.2 

+  0  46.6 

4  11  24.7 

+  1  25.0 

-0.0264 

0.5270 

OiOOO 

+38 

-41 

29  Ceti 

61 

2.60 

15.2 

1  25.0 

13  30.3 

+  3  26.8 

-0J3240 

0.5264 

0.2296 

+28 

-52 

33  Ceti 

6 

+2.61 

+15.3 

+  1  51.6 

14  48.0 

+  4  42il 

-0.3975 

0.5267 

+05296 

♦19 

-63 

35  Ceti 

61 

2.61 

15J2 

1  53.4 

15  47.6 

+  5  40.0 

-0.1996 

0.5267 

0.2293 

+29 

-52 

/  Pitcium 

5 

2.63 

15.2 

3    2.1 

18  26J3 

+  8  13.7 

-0.8089 

0.5968 

05289 

-  4 

-87 

V  Piscium 

41 

2.71 

15.0 

4  55.8 

«    6  19i) 

-  4  14.4 

-0.1261 

0.5268 

05246 

+33 

-46 

64  Ceti 

51 

2.79 

14J2 

8    3i2 

21  22.9 

+10  21.4 

-0.1429 

0.5268 

05163 

+32 

-46 

f»Ceti 

41 

+2.79 

+14.2 

+  8  19.7 

22  12.0 

+11    9.0 

-0.2607 

0.5268 

+05158 

+25 

-53 

f  Arietis 

H 

2.83 

13.8 

10    6.6 

•    4    6.8 

-  7    7.0 

-0.9107 

0.5271 

0.21 11 

-11 

-^ 

B.A.C.755 

61 

2.83 

13.7 

10    4.0 

5    5.4 

-  6  10.1 

-0.6585 

0.5271 

05103 

+  4 

-78 

B.  AC.  830 

6 

2.86 

13.1 

10  16.2 

12  57.4 

+  1  27.5 

+0.7521 

0.5283 

05034 

+90 

+  5 

38  Arietis 

5 

2.89 

13.1 

11  58.9 

14    U.6 

+  2  37.5 

-0.8490 

0.5283 

0.2023 

-  7 

-78 

B.A.C.1272 

6 

+3.00 

+  8.2 

+17    2.7 

8    6  51.6 

-5  56.4 

+0.9326 

0.5378 

+0.1513 

+90 

+22 

Nkptuhe 

19  13.0 

9  46.0 

-  3    7.8 

-1.0070 

0.5391 

0.1468 

-20 

-71 

6  Tauri 

31 

3.03 

6.7 

18  66.1 

16  43.7 

+  3  36.6 

+0.2811 

0.5395 

0.1354 

+56 

-13 

W.iv,650 

6 

3.03 

6.0 

20  27.7 

21  18.5 

+  8    2.6 

-0.7898 

0.5405 

0.1280 

-6 

-70 

I  Tauri 

6 

3.01 

4.2 

21  25.9 

•    9    3.5 

-  4  35.2 

-0.4744 

0.5426 

0.1068 

+13 

-63 

I  Tauri 

51 

+2.98 

♦  3.9 

+20  16.3 

11  18.9 

-2  24.2 

+1.0370 

0.5437 

+0.1029 

+90 

+35 

105  Tauri 

6 

3.01 

3.8 

21  33.6 

11  20J3 

-  2  23.0 

-0.3796 

0J>437 

0.1029 

+18 

-46 

108  Tauri 

61 

3.00 

3.2 

22    9.6 

14  52.5 

+  1     2.4 

-0.6863 

0.5439 

0.0962 

0 

-66 

n  Tauri 

51 

2.99 

2.9 

21  59.0 

16  40.1 

+  2  46.5 

-0.3254 

0.5451 

0.0932 

+21 

-38 

0  Tauri 

6 

2.98 

2.2 

21  50.4 

20  35.7 

+  6  34.4 

+0.1839 

0.5453 

0.0856 

+51 

-13 

B.A.C.1801 

6 

+2.97 

+  1.0 

+23    9.1 

to    3  64.4 

-10  21.4 

-0.6944 

0.5464 

+0.0713 

0 

-65 

141  Tauri 

61 

2.90 

-  0.3 

22  23.9 

12  29.0 

-2    3.8 

+0.6759 

0.5464 

0.0540 

+90 

+17 

1  Geminorum 

5 

2.90 

0.5 

23  16.2 

13  35.6 

-  0  59.4 

-0.2266 

0.5464 

0.0519 

+27 

-32 

2  Geminorum 

7 

2.90 

0.8 

23  38.9 

14  50.1 

+  0  12.7 

-0.5849 

0.5475 

0.0493 

+  6 

-56 

3  Geminorum 

61 

2.88 

0.9 

23    7.8 

16  12.5 

+  1  32.3 

+0.0554 

0.5475 

0.0467 

+43 

-16 

6  Geminorum 

61 

+2.87 

-  1.1 

+22  55.9 

17  24.9 

+  2  42.3 

+0.3285 

0.5476 

+0.0438 

4^ 

-  2 

J7  Geminorum 

31 

2.85 

1.2 

22  32.3 

18  37.0 

+  3  52.0 

+0.8156 

0.5474 

0.0416 

+90 

+26 

9  Geminorum 

61 

2.87 

1.5 

23  46.7 

19  33.6 

+  4  46.8 

-0.5166 

0.5474 

0.0396 

+10: -49 

fi  Geminorum 

3 

2.84 

1.7 

22  34J2 

22  22.0 

+  7  29.6 

+0.9226 

0.5470 

+0.0345 

+90, +33 

u  Geminorum 

51 

2.70 

4.7 

24  22.2 

11  16  39.3 

+  1  10.6 

-0.7930 

0.5465 

-0.0037 

-7 

-66 

44  Geminorum 

6 

+2.66 

-  4.5 

+22  48.1 

18    2.5 

+  2  31.0 

+0.9410 

0.5465 

-0.0063 

+90 

+37 

48  Geminorum 

6 

2.66 

5.3 

24  18.8 

21  19.5 

+  5  41.5 

-0.7654 

0.5463 

0.0129 

-5 

-66 

58  Geminorum 

61 

2.58 

5.7 

23    9.3 

la    2  29.6 

+10  41.3 

+0.4197 

0.5458 

0.0240 

♦68 

+  6 

82  Geminorum 

61 

2.43 

7.1 

23  24.7 

14  13.9 

-  1  57.6 

-0.2828 

0.5442 

0.047:i 

+23 

-35 

84  Geminorum 

61 

2.40 

7.2 

22  37.0 

16  20.4 

♦  0    4.7 

+0.4927 

0.5432 

0.0513 

+73 

+  7 

7  Cancri 

61 

+2.34 

-  7.6 

+22  22.8 

21  26.7 

+  5    1.0 

+0.4669 

0.5420 

-0.0619 

+71 

+  5 

^>  Cancri 

61 

2.33 

7.9 

22  57.0 

22  35.6 

+  6    4.7 

-0.2325 

0.5420 

0.0638 

+26 

-34 

/4*  Cancri 

51 

2.31 

7.6 

21  54.1 

23  18.3 

+  6  49.0 

+0.8802 

0.5420 

0.0648 

+90 

+38 

rj  Cancri 

54 

2.16 

8.7 

20  48.9 

13  11     9.7 

-  5  42.7 

+1.1730 

0.5392 

0.0875 

+90 

+49 

y  Cancri 

44     2.10 

9.3 

21  51.9 

16  11.9 

-  0  50.3 

-0.4531 

0.5384 

0.0969 

+14 

-54 

B.A.C.3206 

64   ^1.84 

-10.4 

+20  15.8 

14  12  15.1 

-  5  25.4 

-0.9817 

0.6337 

-0.1315 

-19 

-70 

9  l^eonit 

34   +1.54    -10.51 

+17  18.0 

1«    9  12.2    -  9    7.7 

-0.8273 

0.5296 

-0.1633 

-  7 

-73 
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ELEMENTS  FOB  THE  PREDICTION  OF  00CULTATI0N8. 

NOVEMBER. 

Ths  Stab's 

Uuitlng 
PaiaUels. 

N.     S. 

KaoM. 

1 

Mag. 

B«d*nafh)m 
1889.0. 

it^KSSSS. 

WaahlDffton 
MeaaTiiDa. 

Hour  Angle 
H 

F 

x' 

y* 

A«  1   Aa 

43  Leonia 

1     t  Leon  it 

<    u  Virginia 

^  Virginia 

1     It  Virginia 

6 

51 

6 

51 

4 

♦  '.45 
1.39 
1.01 
0.97 
0.97 

.i({:o 

9.9 
8.5 
8.5 
8.0 

♦l5  3L9 
14  48.1 

8  44.8 
8  58.4 
7    9.0 

d    h    ID 

10  16  85.6 

81  35.6 

IT    6  49.7 

10  14.6 

10  38.3 

h    m 
-3    7.7 
♦  8  58.7 
♦11     5.9 

-  9  35.6 

-  9  18.4 

-0.1141 
-0.1846 
-0.3156 
-1.1860 
♦0.5838 

0.5880 
0.5867 
0.5855 
0.5361 
0.5864 

-0.1734 
0.1795 
05144 
05178 
05176 

+.33I.35 
+38   -40 
+88  -56 
-31    -81 

+78;-  8 

ff  Virginia 
e  Virginia 
B.  AC.  4354 

,  dO  Virginia 
1  Hb  Virginb 

5 

? 

6 
6t 

+0.89 
OJH} 
0.74 
0.56 
0.53 

-8.0 
6.9 
6.3 
3.9 
3.5 

♦  7  13.8 
3  55.H 

♦  8  37.9 
-  4  49.9 

6  17.1 

18    3.4 

18  3  44.3 
18  36.4 

19  16    3X> 
33     1.3 

-3    8.1 
♦  7  31.9 

-8    3.5 
-5  37ii 
+  0  18.1 

-1.1530 
♦0.1384 
-0.3687 
♦0  7399 
♦0.8318 

0.5873 
0.5898 
0.5.313 
0.5436 
0.5474 

-05886 
0.8889 
05318 
0.8345 
05330 

-881-83 
+47  1-31 
+80   -61 
♦83       0 
+84|+6 

94  Virginia 

61 

+0.49 

-3.9 

-  8  QlJb 
NEW 

»•    6  16.8 
MOON. 

♦  8  17.1 

+1.0350 

05531 

-05897 

+88 

+19 

5tj  Ophincbi 
4  Sagittarii 

3 

0.57 
0.63 

♦  1.1 
1.1 

81  37.7 
33  48.3 

98  33  43.5 

84    4  46.0 

-3  38.1 
♦  3    9.1 

-0.9886 
+0.7939 

0.6106 
0.6130 

0.0800 
0.0635 

-30 
♦66 

-90 

7  SagitUrii 
P.  xvii,  330 
P.  XTii,  334 
B.A.C.6161 
34  Sagittarii 

6 
6 

♦0.63 
0.63 
0.63 
0.64 
0.69 

♦  1.1 
1.3 
1.3 
1.3 
1.5 

-84  16.8 
33    8.4 
33  50.3 
33  43.4 
84    6.8 

5  53.5 

6  18J8 
6  \9M 
9  11.3 

17  33.6 

♦  4  \2Jd 

♦  4  31.7 

♦  4  38.4 

♦  7  83.3 
-  8  46.3 

+1.1940 
+0.0478 
-05569 
+0.4618 
+0.5871 

0.6134 
0.6134 
0.61-34 
0.6137 
0.6134 

-0.0608 
0.0595 
0.0598 
0.0508 
0.0876 

♦66  +48] 
+88-37 
+  7|-55 
+46-13 
+49 '-10 

85  Sagittarii 

B.  AC.  6343 
36  Sagittarii 
38  Sagittarii 

JOPITBR 

li 

6* 
H 

♦070 
0.71 
0.73 
0.73 

♦  1.5 
1.7 
1.7 
1.8 

-34  18.4 
33  35.9 
33  56.3 
33  30.4 
83  14.1 

17  37.1 
19    5.7 
80  19.3 
33    0.4 
33  58.5 

-  8  33.4 
-7    7.6 

-  5  57.1 

-  4  30.3 

-  3  84.7 

+0.7115 
-0.0847 
+05833 
-1.1561 
-0.4487 

0.6134 
0.6134 
0.6131 
0.6130 
0.6046 

-0.0363 
0.0881 
0.0188 
0X)138 
0.0109 

♦64 
+15 
+38 
-54 

-  9 

♦  8 
-41 
-83 
-90 
-69 

yi  Sagittarii 
y*  Sagittarii 

B.  AC  6448 
X^  Sagittarii 
X*  Sagittarii 

6 
6 
6i 

♦0.75  ♦  3.1 
0.75       3.1 
0.76       3.0 
0.89       3.3 
0.89 1     3.4 

-S3  52B 
38  48.6 

83  18.9 

84  43.4 
34  37.7 

88    0  53.6 

1  14.7 

1  34.1 

13  34.9 

18  37.3 

-  1  34.4 

-  1  14.1 

-  0  55.6 
+  9  37.8 
+  9  30.1 

-0.8151 
-0JJ859 
-0.3877 
+1.1480 
+1.0500 

0.6130 
0.6130 
0.6130 
0.6095 
0.6096 

-0.0053 

0.0043 

-0.0035 

+0.0881 

0.0881 

-30 
-34 
-6 
♦65 
♦65 

-90 
-90 
-65 
♦35 
♦86 

53  SagitUrii 
B.A.C.6737 

4  Capricorni 
17  Capricorni 

If  Capricorni 

? 

6 
6 
5 

♦0.93  1  ♦  3.8 
0.94  >     3.8 
1.11 1     4.0 
1.33!     4.6 
1.39       5.3 

-83  40.7 
33  40.9 
88    9.0 
81  54.9 
80  17.5 

17  53.1 
17  b9M 

88    8  36.4 
19  85.6 

8T    3  43.6 

-  9  17.8 

-  9  11.3 
+  4  39.6 
-8  47.6 

-  1  46i) 

+0.3018 
+0.3101 
-0.3088 
+0.5183 
-05551 

0.6085 
06083 
0.5998 
0.5986 
0.5871 

+0.0434 
0.04:i8 
0.0888 
0.1095 
0.1853 

+35 
+36 
+  6 
+56 
+18 

-33! 
-88 

-58 
-  9, 
-55 

37  Capricorni 

^  Capricorni 

c  Capricorni 
39  Aquarii      mult. 
56  Aquarii 

61 

51 

6 

61 

61 

♦1.33 
1.34 
1.46 
1.55 
1.67 

♦  5.3 
55 
6.5 

7.4 
8.6 

-81     0.0 
81    6.7 
19  88J2 
17  89.8 
15    9.0 

4  475 

7  15.6 

18  37.3 

88    8  53.3 

15    6.0 

+  0  13.0 
+  3  34  8 
-10  38.9 
-  3  31.5 
+  9  15.3 

+0.7386 
+1.1650 
+1.0510 
+0.5331 
+0.3458 

0.5868 
0.5831 
0.5749 
0.5676 
0.5586 

+0.1301 
0.1353 
0.1574 
0.1715 
0.1898 

+69  +  1 
+69  +35 
+71    +83 
♦68  -10 
+53   -31 

r*  Aquarii 

74  Aquarii 

'    ^1  Aquarii 

1    y^  Aquarii 

y^  Aquarii 

4 

6 

41 

♦1.79 
1.79 
191 
1.92 
1.93 

♦  9.0 

9.7 

10.8 

10.7 

10.6 

-14  10.6 

18  18.3 

9  41.3 

9  47.8 

10  18.9 

33  48.8 
88    1  35.8 
11  57.6 
18  55.5 
13  355 

-6  80.4 
-  4  375 
+  5  84.5 
+  6  30.6 
+  6  49.3 

+1.0410 
-0.6340 
-1.0930 
-0.7857 
-05383 

05514 
05507 
0.5436 
0.5488 
05485 

+0.1993 
0.8016 
05115 
05183 
05185 

+76 
+  8 
-86 
-  7 
♦83 

♦81 

-84 
-90 
-90 

-53| 

B.A.C.8374 

:  30  Piacium 
33  Piacinro 
B.A.C.I7 

'4 

6 

♦8.07 
3.13 
8.15 

♦8.17 

♦11.9 
18.0 
18.1 

♦18.8 

-  6  59.6 
6  37.7 
6  19.5 

-  B  51.6 

88    3  33.8 

10  6.8 

11  45.9 
14  13.0 

-  3  39.4 
+  8  50.6 
♦  4  875 

+  6  49>j 

-0.5130 
♦0.5670 
+0.6858 
+0.6981 

05345 
05316 
05316 
0.5301 

+05819 
05851 
0.8858 

+0.8366 

+11 
+74 

+79 

+84 

-78 
-10 

-  6 

-  3 

DECEMBER. 

15  Cati 
30  CaU 
86  CeU 

61 

5 

6 

♦8.38 
8.38 
8.46 

♦13.4 
13.1 
13.6 

-  1     6.7 

-  1  44.7 
♦  0  46.5 

1    4    8.7 
11  34.8 
17    8.8 

-  3  46.1 
+  3  33.4 
+  8  50.5 

-1.1500 
+15510 
-0.1663 

0.5853 
05834 
05384 

+05395 
0.8898 
05898 

-88 
+88 
+31 

-90 
+37 
-49 

39  Ceti 
1  33  CaU 

61 
6 

♦8.48 
♦8.50 

♦13.7 
♦13.8 

♦  1  84.9 

♦  I  51  5 

19    9.9 

80  88.7 

+10  53.7 
-11  49.8 

-0.3617  0.5834 
-0.5337 '  0.5817 

+0.8898 
+0.8288 

+80 
+11 

-61 
.73 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

DECEMBER. 

Tot  8tar»b 

AT  CoNJimoTiOH  nr  R.  A. 

Limiting 
ParalMa. 

Name. 

Mag. 

Red*D8  from 
1888.0. 

Apparent 
DedSation. 

Waahington' 
Mean  lime. 

Hour  Angle 
S 

y 

«' 

y' 

1 
N.  1  8. 

i 

Aa 

Aa 

35  Ceti 

61 

+2*50 

+1^:7 

+  ^53.3 

d     h   m 
1  21  28.9 

h   m 
-10  51.4 

-0.3352 

0.5217 

+0.2284 

+2«l 

.5§ 

/  Pisciuin 

5 

2.53 

14.1 

3    2.0 

»    0  10.0 

-  8  15.2 

-0.9430 

0.5217 

0.2281 

-12 

-87 

V  Piacium 

4i 

2.65 

13.9 

4  55.8 

12  14.0 

+  3  27.2 

-0.2425 

0.5205 

0.2237 

+26 

-53 

64  Ceti 

H 

2.80 

13.5 

8    3.2 

3    3  31.1 

-  5  43.0 

-0i2352 

0.5214 

0J2154 

+27 

-52 

^»Ceti 

41 

2.81 

13.5 

8  19.7 

4  20.9 

-4  54.6 

-0.3536 

0.6216 

0.2151 

+21 

-58 

^  Arietta 

5i 

♦2.88 

+13.4 

+10    6.6 

10  21.0 

+  0  54.7 

-0.9979 

0.5218 

+0J2106 

-17 

-80 

B.  AC.  755 

6i 

2.89 

13.3 

10    4.0 

11  20.4 

+  1  52.3 

-0.7427 

0.5218 

0.2099 

-  I 

-78 

B.A.C.830 

6 

2.94 

12.7 

10  16.2 

19  19.6 

+  9  37.1 

+0.6858 

0.5237 

0.2032 

+89 

+  I 

38  Arietia 

5 

2.96 

12.9 

11  58.9 

20  32.7 

+10  48.0 

-0.9204 

0.6237 

0.2022 

-12 

-7e} 

Lalande  5725 

6 

3.08 

11.8 

12  45.9 

4    7  20.8 

-  2  43.4 

+0.3550 

0.5264 

0.1913 

+61 

-16 

Neptukb 

+19    4.4 

5  15    6.3 

+  4    2.9 

-1.0820 

0.5369 

+0.1501 

-26 

-71 

e  Tauri 

3i 

+3.42 

+  6.9 

18  56.1 

23  39.4 

-11  40.1 

+0.2931 

0.5382 

0.1367 

+57 

-13 

t  Tauri 

5 

3.49 

4.3 

21  25.9 

•  16    3.7 

+  4  12.5 

-0.4449 

0.5429 

0.1079 

+15 

-51 

/  Tauri 

&i 

3.47 

3.9 

20  16.3 

18  19.4 

+  6  23.9 

+1.0740 

0.5430 

0.1042 

+90 

+38 

n  Tauri 

54 

3.51 

+  2.9 

21  58.9 

23  41.4 

+11  35.3 

-0i»17 

0.5448 

0.0943 

+24 

-39 

1  Geminorum 

5 

+3.52 

-  0.8 

+23  16.2 

7  20  37.4 

+  7  50.1 

-0.1643 

0.5476 

+0.0532 

+30 

-29 

ff  Geminoram 

31 

3.51 

1.6 

22  32.3 

8    1  38.5 

-11  18.9 

+0.8892 

0.5488 

0.0431 

+90 

+30 

fi  GemiDonim 

3 

3.52 

2.3 

22  34.2 

5  23.1 

-  7  41.7 

+0.9982 

0.5488 

+0.0353 

+90 

+38 

u  Geminorum 

51 

3.46 

5.6 

24  22.2 

23  38.5 

+  9  57.3 

-0.7037 

0.5486 

-0.0024 

-  1 

-63 

44  Geminorum 

6 

3.41 

5.7 

22  48.1 

•    1     1.2 

+11  17.3 

+1.0340 

0.5483 

0.0055 

+90 

+44 

48  Geminorum 

6 

+3.43 

-6.4 

+24  18.8 

4  18.0 

-  9  32.4 

-0.6759 

0.5478 

-0.0122 

+  1 

-61 

//*  Cancri 

51 

3.18 

10.3 

21  54.0 

10    6  15.1 

-  8  26.6 

+0.9963 

0.5436 

0.0648 

+90 

+35 

y  Cancri 

41 

3.00 

12.5 

21  51.9 

23  10.3 

+  7  55.7 

-0.3328 

0.5386 

0.0965 

+21 

-43 

B.A.C.3206 

61 

2.76 

14.4 

20  15.8 

11  19  20.0 

+  3  27.0 

-0.8582 

05320 

0.1308 

-10 

-70 

ff  Leonia 

31 

2.48 

15.3 

17  17.9 

19  16  31.0 

-  0    1.2 

-0.6960 

0.5255 

0.1622 

+  1 

-72 

42  Leonia 

6 

+2.38 

-15.2 

+15  31i5 

23  51.1 

+  7    6.5 

+0.0201 

0.5242 

-0.1719 

+41 

-32 

t  Leonia 

51 

2.31 

15.2 

14  42.0 

13    5    6.2 

-11  49.0 

+0.0110 

0.5229 

0.1783 

+40 

-33 

i  Leonia       mnli. 

4 

1.97 

14.9 

11     8.1 

14    7  35.2 

-10    7.4 

-1.2070 

0.5184 

Oi2056 

-34 

-79. 

6)  Virginia 

6 

1.88 

14.3 

8  44.7 

15    4.9 

-  2  51.1 

-0.1885 

0.5182 

05118 

+29 

-49 

^  Virginia 

51 

1.84 

14.4 

8  52.3 

18  35.3 

+  0  33.0 

-1.0700 

0.5183 

0iJ142 

-22 

-81 

V  Virginia 

4 

+1.84 

-13.8 

+  7    8.9 

18  53.5 

+  0  50.7 

+0.7186 

0.5184 

-0J2146 

+90 

+  1 

w  Virginia 

•5 

1.76 

13.9 

7  13.7 

15    2  36.2 

+  6  19.6 

-1.0410 

0.5188 

0J2195 

-19 

-83 

11  Virginia 

6 

1.71 

13.7 

6  25.3 

7  19.3 

-11     5.7 

-1.2190 

0.5200 

0.2224 

-34 

-84 

e  Virginia 
B.A.C.4254 

51 

1.65 

12.7 

3  55.7 

12  35.1 

-  5  59.4 

+0.2624 

0.5206 

0.2251 

+55 

-25 

6 

1.55 

12.0 

+  2  27.8 

21  43.6 

+  2  52.6 

-0.2592 

0.5230 

0JI2282 

+26 

-54 

80  Virginia 

6 

+1.31 

-  9.0 

-  4  50.0 

ly    2    0.7 

+  6  17,4 

+0.8425 

0.5347 

-0.2315 

+85 

+  6 

88  Virginia 

61 

1.26 

8.3 

6  17.1 

8    8.7 

-11  46.4 

+0.9241 

0.5356 

0.2299 

+84 

+11 

94  Virginia 

61 

1.20 

7.3 

8  21.8 

16  37.7 

-  3  33.9 

+1.1210 

0.5436 

0.2269 

+82 

+26 

f  >  Libre 

6 

1.04 

5.5 

11  26.8 

18  14  27.4 

-  6  28.7 

-0.5379 

0.5602 

OJSillO 

-  8 

-74 

o'  Librae 

61 

0.99 

3.9 

15    8.9 

!•    1  56.7 

+  4  36i2 

+0.8393 

0.5709 

0.1979 

+75 

+  7 

0^  Libre 

61 

+0.98 

-  3.9 

-14  44.4 

2  48.3 

+  5  25.9 

+0.2592 

0.5709 

-0.1967 

+48 

-25 

C'  Libre 

6 

0.97 

3.5 

16  13.7 

6    0.7 

+  8  31.2 

+1.1270 

0.5738 

0.1923 

+74 

+29 

C<  Libre 

51 

0.96 

3.3 

16  28.7 

6  57.2 

+  9  26.7 

+1.1970 

0.5753 

0.1908 

+74 

+36 

y  Libra 

41 

0.95 

3.3 

14  25.2 

8    4.4 

+10  30.4 

-1.0760 

0.5764 

0.1893 

-29 

-90 

ri  Libre 

6 

0.93 

3.2 

15  19.2 

11  37.0 

-10    4.9 

-0.8354 

0.5788 

0.1841 

-13 

-90 

d  Libre 

41 

+0.91 

-  2.8 

-16  24.2 

15  36.1 

-  6  14.9 

-0.4750 

0.5821 

-0.1777 

+  7 

-70 

49  Libre 

6 

0.90 

2.8 

16  12.3 

18  17.1 

-  3  40.0 

-1.1410 

0.5845 

0.1730 

-^ 

-90 

v«  Soorpii 
0  Ophiuchi 

41 

0.89 

2.1 

19  10.3 

22  54.0 

+  0  46.1 

+1.0290 

0.5892 

0.1644 

+71 

+21 

41 

0.88 

-  1.6 

19  46.7 

9#    3  41.7 

+  6  22.6 

+0.8630 

0.5928 

0.1548 

+70 

+10 

Vknub 

22  12.0 
NEW 

19  28.2 
MOON 

-  3  29.1 

.+1.0790 

0.5550 

-0.1121 

^68 

+27 

JUPITXB 

-22  41.2 

99  19    8.0 

-  5  52.0 

-0.9788 

0.6121 

+0.0165 

-39 

-90 

4  Capricorn! 

6 

+1.00 

+  3.7 

22    9.0 

93  17  57.5 

-  8    1.3 

-0.3442 

0.6137 

0.0836 

+  4 

-61 

17  Capricomi 

6 

1.05 

4J3 

21  54.9 

94    4  32.6 

+  2    7.3 

+0.4596 

0.6057 

0.1112 

+51 

-14 

9  Capricomi 

5 

+1.09 

+  4.8 

-20  17.5 

11  34.3 

+  8  51.8 

-0.3052 

0.59J)5 

+0.1282 

+10 

-68 

27  Capricomi 

61 

+1.11 

♦  4.8 

-21     0.0 

13  33.1 

+10  45.8 

+0.6549 

0.5974 

+0.1328  1+66 

-  3 
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ELEMENTS  FOB  THE  PBEDIOTION  OP  O00ULTATION8. 

DECEMBER. 

TraScABV 

▲t  OOKJuacnoii  nr  B.  ▲« 

Ltmittoff 
PanOtolT. 

Kmb6. 

ICaff. 

fied^nafrem 
1880.0. 

L'ffiSSi 

WaaldiiiitMi 
MMmTBne. 

Hov  Angle 

T 

xf 

y* 

N. 

8. 

Aa    1     Ai 

f  Capricorni 

H 

4U3i4  4^8 

.2f   ^.7 

d    h   m 
94  15  55.8 

h    m 
-10  575 

♦1.0890 

0.5960 

♦0.1380 

♦65 

^ 

t  C«prieonii 

41 

1.21  ,     5.3 

19  57.7 

9«    0  27.5 

-  2  45.7 

♦15060 

0.5882 

0.1559 

♦70|^39 

«  Caprieorni 

5 

1.23 

5.5 

19  225 

2  42.3 

-  0  36.1 

♦0.9716 

0.5864 

0.1600 

♦71  1+17 

2!)  Aquarii      muU, 

64 

1J29 

6Sl 

17  29.8 

10  49.5 

♦  7  12.4 

♦0.4650 

0.5784 

0.1745 

♦58,-14 

66  Aqoarii 

64 

1.40 

7.0 

15    9.0 

22  36.0 

-5  27.0 

♦05756 

0.5689 

0.1927 

♦481-25 

r>  Aquarii      muU. 

54 

♦1.49  4  7.3 

-14  38.4 

9%    6  10.5 

♦  1  51.3 

♦15610 

0.5614 

♦05020 

♦75  1+42 

T«  Aquarii 

4 

1.50 

7.4 

14  10.7 

7    0.5 

♦  2  39.4 

♦0.9779 

0.5611 

05032 

♦76 1 +16 

74  Aquarii 

6 

1.52 

8.0 

12  12.4 

8  44.1 

♦  4  19.5 

-0.6858 

0.6594 

05047 

-2,-90 

iff^  Aquarii 

4 

\Jfi2 

8.9 

9  41.4 

18  47.3 

-  9  585 

-1.1410 

0.5513 

05144 

-31 

-90 

f*  Aquarii 

4 

1.62 

9.0 

9  47.3 

19  43.6 

-  9    3.7 

.0iJ366 

0.5508 

05152 

-  9 

-90 

ifl  Aquarii 

44 

♦1.63 

♦  8JS 

-10  13.0 

20  12.3 

-8  36.0 

-05964 

0.5508 

♦05156 

♦21 

.57 

B.A.C.8374 

7 

1.77 

9.9 

6  59.6 

97    9  58.5 

♦  4  42i) 

-0.5722 

0.5411 

05249 

♦  8 

-77 

30  Pitcium 

44 

\M 

10.0 

6  -37.7 

16  21.8 

♦10  53.6 

♦0.4962 

0.5374 

02274 

♦69 

-13 

33  Pitcium 

44 

1.86 

10.1 

6  19J> 

17  59.3 

-11  32.0 

♦0.5543 

0.5364 

05284 

♦73 

-10 

B.A.C.17 

6 

\JS6 

10.3 

5  51.6 

20  23.3 

-  9  12.5 

♦0.6210 

0.5354     05291 

♦79 

-  7 

16  Ceti 

64 

♦2.05 

♦11.5 

-  1    6.7 

M    9  58.4 

♦  3  57.1 

-15000 

0.5286  ;^053I4 

-31 

-90 

30  Cati 

5 

2.12 

11.1 

-  1  44.7 

17  24.3 

♦11    9.3 

♦1.1820 

0.52531    0.2309 

♦88 

♦30 

!K  CeU 

6 

2JK) 

11.7 

♦  0  46.5 

22  48.6 

-  7  36.3 

-05214 

0.52381    05302 

♦28 

-52 

29  Cati 

64 

2it3 

11.9 

1  24.9 

99    0  54.5 

-  5  '34.3 

-0.4137 

0.5237'   05299 

♦18 

-64 

33  Ceti 

6 

2iM 

12.0 

1  51.5 

2  12.5 

-  4  18.6 

-0i>845 

0.5228     05295 

♦  9 

-78 

35  CaU 

64 

♦2J25 

♦12.0 

♦  1  53.3 

3  125 

-  3  20.7 

-0.3880 

05288 

♦05295 

♦19 

-€2 

/  Piseium 

5 

2i» 

12.2 

3    2.0 

bblM 

-  0  46.0 

-0.9893 

0.5219 

05286 

-13 

-87 

9  Piaeium 

44 

2.44 

12.2 

4  55.8 

17&li) 

♦10  52.4 

-0.2913 

0.5206     05242 

♦24 

-56 

64  Ceti 

64 

8.63 

12.2 

8    3.2 

9m   9    7.7 

♦  1  41.1 

-05772 

0.5192     05160 

♦25 

-53 

f»Ceti 

44 

2.63 

12.2 

8  19.7 

9  57.5 

♦  2  29.4 

-0.3960 

0.6200     05148 

♦19 

-61 

i  Arietis 

54 

♦2.72 

♦12.3 

♦10    6.6 

15  585 

♦  8  19.3 

-1.0380 

0.5200  ^051 00 

-20   -80 

B.  AC.  756 

64 

2.73 

12J3 

10    4.0 

16  57.9 

♦  9  175 

-0.7839 

0.6206     05096 

-3-64 

B.A.C.830 

6 

2.82 

11.4 

10  16Ji 

SI    0  58.6 

.666.5 

♦0.6466 

0.5206     0.2023 

♦86|-  2 

38  Arietta 

5 

2.85 

11.6 

11  58.9 

2  125 

-6  46.1 

-0.9565 

0.5217!    05016 

-14   -78 

UUDde5786 

6 

♦3.00 

♦10.9 

♦12  45.9 

13    3.8 

♦  4  46.9 

♦0.3206 

0.5232 '♦0.1904 

1 

♦59   -Id 

• 
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0CCULTAT10N8  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1889. 

IMMSBSIOK. 

EMBBSIOK. 

i 

Ths  Stab*! 

p 

Date. 

Washington. 

Angle 

\  ttom 

Washington. 

An^e 

from 

^1 

Name. 

Hag. 

Sidereal 
Time. 

Hesn 
Time. 

North 
Point 

Vertex. 

Sidereal 
Time. 

Keen 
Time. 

Korth 
Point. 

Vertex. 

h   m 

h    m 

o 

o 

h    m 

h    m 

o 

o 

h   m 

NEW  MOON. 

Feb.    8 

8 

d^Taurit 
<J«TaurU 

4 
54 

10  28 

11  3 

13  20 
13  45 

42 

76 

351 
26 

11  21 
11  57 

14    3 
14  39 

304 
271 

224 

0  43 
0  54 

11 
14 
14 
15 
23 

d  Geminorum 
83  Cancri 

8  Leonis 
37  Leonis 
58  Ophiucbi 

NEW  MOON. 

6 

n 

8  36 
2  18 

12  35 
4  37 

13  18 

11    7 
4  38 

14  53 
6  52 

15  1 

69 

6 

73 

131 

90 

20 

56 

20 

184 

134 

9  49 
Star0'.7 

13  28 
5  34 

14  18 

12  20 
north  of 

15  46 
7  49 

16  0 

303 

333 
256 
302 
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DOWNES'S  TABLE  GIVING  VAT*UE8  OF  t. 

FOB  COMPUTING  THE  TIME  AND  HOUR-ANQLE  OF  APPAKENT  CONJUNCTION. 
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DOWNES'S  TABLE  GIVING  VALUES  OF  r. 

FOE  COMPUTING  THE  TIME  AND  HOUB-ANGLE  OF  APPARENT  CONJUNCTION. 

k 

Lat  30<»   1   Lat.  24o 

Lat  180 

Ut.  120 

Lat  60 

Ut.  Oo 

"     1 

i' 

x' 

x' 

xf 

x* 

m 

.56  .50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

.50 

.62 

.56 

JSO, 

b  m 

m 

m   m 

m 

m 

m 

m 

m 

ID 

m 

m 

m 

m 

m 

m 

m 

m    m  : 

0  0 

0 

01   0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0   0  1 

10 

6;   7j   8 

7 

7 

9 

7 

8 

9 

7 

8 

10 

7 

8 

10 

8 

9   11 

20 

12   14,  16 

13 

14 

18 

14 

16 

19 

14 

16 

20 

14 

17 

21 

15 

18;  21 

30 

171  20 

24 

19 

22 

27 

20 

24 

29 

21 

25 

30 

21 

25 

31 

22 

26!  32 

40 

23 

27 

32 

25 

29 

36 

26 

32 

39 

28 

33 

40 

28 

34 

41 

29 

34;  42 

50 

28 

33 

40 

31 

36 

44 

32 

39. 

48 

35 

40 

50 

35 

42 

51 

35 

42 1  52 

1  0 

33 

39 

47 

36 

42 

52 

38 

46l 

56 

40 

47 

59 

41 

49 

60 

41 

49   61 

10 

38 

45 

54 

41 

48 

59 

44 

52 

63 

46 

54 

67 

47 

56 

68 

47 

56   69 

20 

43'  50 

60 

46 

54 

65 

49 

bUl 

70 

52 

60 

74 

53 

62 

75 

53 

63   76 

30 

481  55 

66 

51 

60 

71 

54 

64 

76 

57 

66 

79 

58 

68 

81 

59 

69 1  82 

40 

52|  60 

71 

56 

65 

77 

59 

69 

82 

62 

72 

84 

63 

73 

87 

64 

74;  88  ■ 

50 

56,  64 

76 

60 

69 

82 

64 

74  1 

87 

66 

77 

89 

68 

7c 

92 

68|  79   93  II 

2  0 

59:  68 1  80 

64 

73 

86 

68 

78 

91 

70 

81 

95 

72 

83 

97 

72 

83i  98  1 

10 

62   72   84 

67 

77 

90 

71 

81 

95 

74 

85 

99 

75 

87 

101 

76 

87  102  1 

20 

65   75'  87 

70 

81 

94 

74 

85 

99 

77 

8rt 

103 

78 

90 

105 

79 

91  106 

30 

68;  78 

90 

73 

84 

97 

77 

88j 

102 

80 

91 

106 

81 

93 

106 

82 

941  109 

40 

71   81 

93 

76 

871  too 

60 

91 

105 

83 

94 

109 

84 

96 

111 

85;  97  112 

50 

74   83 

96 

78 

89  102 

82|  93' 

107 

85 

96 

111 

87 

98 

113 

871  99  114 

3  0 

76   85 

98 

80 

911  104 

84 

95  i 

109 

87 

98 

113 

89 

100 

115 

89i  101  116  ' 

10 

77 1  87 

99 

82 

92'  J06 

86 

97 

111 

89 

100 

114 

91 

102 

116 

91 

103  117  1 

20 

79   89 

101 

84 

94 

107 

88 

99, 

112 

91 

102 

115 

92 

104 

118 

93 

1041  118 

30 

80|  90 

102 

85 

95 

108 

89 

100 

113 

92 

103 

116 

94 

105 

119 

94 

105.  119  , 

40 

81  1  91 

103 

86 

96 

109 

90 

101  I 

114 

93 

104 

117 

95 

106 

119 

95 

106  120  . 

50 

62,  92 

104 

87 

97 

110 

91 

101 

114 

94 

104 

118 

95  106 

120 

96 

107  120 

4  0 

63 

92 

104 

88 

96 

110 

92 

102 

114 

94 

105 

118 

96  107 

120 

97 

107  120  1 

10 

84 

93 

104 

88 

98 

110 

92 

102 

114 

95 

105 

118 

96 

107 

120 

97 

107,  120  : 

20 

84 

93 

104 

69 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107  120 

30 

84 

93 

104 

89 

98 

110 

92 

102 

114 

95 

105 

117 

96 

107 

119 

97 

107  119  1 

40 

84 

93 

104 

89 

98 

109 

92 

1021 

113 

95 

104 

116 

96 

106 

118 

97 

107.  119 

50 

84 

93 

103 

88 

97 

108 

92 

101  1 

113 

94 

104 

115 

96 

106 

117 

96 

106  118 

5  0 

84 

92 

102 

88 

97 

108 

91 

101 

112 

94 

103 

114 

95 

105 

116 

96 

105,  117  ' 

10 

83 

92 

102 

88 

96 

107 

91 

100 

110 

93 

102 

113 

95 

104 

115 

95 

104'  115  , 

20 

83 

91 

101 

87 

95 

106 

90 

99 

109 

92 

101 

112 

94 

103 

114 

94 

103!  114 

30 

82 

90 

100 

86 

94 

104 

89 

98 

108 

92 

100 

ill 

93 

102 

112 

93 

102  113 

40 

81 

89 

98 

85 

93 

103 

88 

97 

106 

91 

99 

109 

92 

100 

110 

1 

50 

80 

88 

97 

84 

92 

101 

87 

95 

105 

89 

97 

107 

6  0 

79 

87 

95 

83 

91 

100 

86 

94 

103 

88 

96 

105 

10 

78 

85 

94 

62 

89 

98 

84 

92 

101 

20 

77 

84 

92 

80 

88 

96 

82 

91 

99 

30 

75 

82 

90 

79 

86 

94 

40 

741  81 

88 

77 

64 

92 

1 

50 

72   79 

86 

1 

1    1 

1 

7  0 

71   77 

84 

1 

1 

'    1 

1 

, 

{Cmulud^from 

yrei 

sdingpmgt,) 

k 

Lit.  72« 

L( 

It.  660  1 

Lat.  60O 

k 

Lat  72« 

Lat  660 

Lat  60O  > 

x' 

-  1 

x* 

X' 

X' 

Tt 

62 

m 

>  .50 
1   m 

.62 

.56 

~m 

50  . 
m 

62 

.5€ 

"  in 

;   .60 

62 

M 

»  .50 

.62. 
~m 

.56 

m 

.50 

j62 

m 

m 

m 

b  m 

m 

h  m 

~m 

~5 

1   m 

950 

14 

>  18 

18 

20 

22 

22 

24 

26 

11  0 

7 

i      8 

9 

10 

II 

10 

II 

12 

10  0 

13 

}    16 

17 

19 

21 

20 

2S 

\    24 

10 

6 

»   7 

7 

8 

9 

9 

9 

10 

10 

12 

\    15 

16 

17 

19 

19 

21 

22 

80 

5 

»   6 

6 

6 

7 

7 

6 

8  1 

20 

11 

I    14 

15 

16 

17 

17 

IS 

1  20 

30 

3 

1   4 

4 

5 

5 

30 

10 

12 

13 

14 

16 

16 

n 

18 

40 

2 

\      3 

3 

3 

4 

40 

9 

)    11 

\» 

13 

14 

14 

15 

»  16 

50 

1 

1 

1 

2 

8 

50 

8 



)    10 

10 

11 

12 

12 

13!  14 

18  0 

0 

_ 

\      0 

0 

0 

0 

_  _ 



BPB  90     86  ■  13 


446 


DISK  OF  MERCURY,  1889. 


FOR  WASHINGTON  MEAN  NOON. 


Date. 

k 

1 

e 

Z 

Date. 

h 

< 

0 

Z 

Jan.      1 

0.997 

6!^ 

33.5 

27.2 

Jnly     0 

0.112 

140!8 

16l!o 

16.2 

6 

0.986 

13.6 

11.6 

30.6 

6 

0.212 

125.2 

166.5 

27.1 

11 

0.963 

22.2 

0.9 

36.0 

10 

0.334 

109.4 

171.2 

37.9 

16 

0.916 

33.6 

353.3 

43.9 

15 

0.479 

92.4 

176.2 

49.0 

21 

0.834 

4ao 

346.9 

54.5 

20 

0.640 

73.8 

181.9 

59.8 

26 

0.693 

6r.3 

342.3 

64.4 

25 

0.803 

62.7 

189.2 

67.8 

31 

0.484 

91.9 

337.6 

64.6 

30 

0.927 

31.3 

19a8 

68.2 

Feb.     5 

0.244 

120.1 

332.0 

44.5 

Ang.     4 

0.989 

12.2 

220.3 

61.0 

10 

0.064 

150.8 

319.5 

14.0 

9 

0.995 

7.8 

338.7 

51.0 

15 

0.011 

168.0 

229.9 

2.4 

14 

0.970 

19.9 

7.5 

42.2 

20 

0.081 

146.9 

177.5 

15.1 

19 

0.932 

30.3 

15.6 

36.0 

25 

0.208 

125.7 

169.1 

29.2 

24 

0.889 

3a8 

19.9 

31.9 

Mar.     2 

0.336 

109.2 

165.0 

35.1 

29 

0.845 

46.3 

22.7 

29.6 

7 

0.449 

96.4 

161.8 

35.8 

Sept.    3 

0.800 

53.1 

24.5 

28.6 

12 

0.533 

86.2 

159.1 

33.9 

8 

0.750 

60.0 

25.7 

28.7 

17 

0.606 

77.7 

156.5 

32.3 

13 

0.694 

67.2 

26.5 

29.9 

22 

0.670 

70.1 

154.2 

31.3 

18 

0.626 

75.4 

27.0 

32.0 

27 

0.727 

62.9 

152.1 

31.2 

23 

0.542 

65.2 

27.5 

34.6 

Apr.      1 

0.782 

55.7 

160.5 

32.3 

28 

0.434 

97.6 

28.3 

36.6 

6 

0.837 

47.6 

149.3 

34.8 

Oct.      3 

0.298 

113.9 

29.7 

34.8 

11 

0.892 

38.3 

148.4 

39.2 

8 

0.143 

135.5 

32.8 

23.6 

16 

0.946 

26.8 

148.0 

45.8 

13 

0.020 

163.7 

44.2 

4.3 

21 

0.988 

12.4 

146.2 

54.5 

18 

0.026 

161.5 

197.3 

6.0 

26 

0.998 

6.5 

344.7 

63.6 

23 

0.199 

127.1 

206.7 

39.2 

May     1 

0.951 

25.7 

338.0 

68.5 

28 

0.439 

97.0 

20a3 

62.3 

6 

0.844 

46.6 

340.5 

65.8 

Not.     2 

0.650 

72.5 

206.4 

62.4 

11 

0.704 

65.9 

344.2 

57.6 

7 

0.797 

53.6 

207.4 

52.6 

16 

0.564 

82.6 

347.9 

4a5 

12 

0.886 

39.4 

205.6 

42.5 

21 

0.436 

97.4 

351.6 

40.3 

17 

0.940 

2a4 

202.8 

35.0 

26 

0.323 

110.7 

355.0 

33.2 

22 

0.970 

19.8 

198.5 

29.9 

31 

0.222 

123.8 

358.3 

25.9 

27 

0.988 

12.5 

192.1 

26.7 

Jane    5 

0.133 

137.2 

2.1 

17.8 

Deo.     2 

0.997 

6.3 

17a4 

24.9 

10 

0.060 

151.6 

8.4 

8.7 

7 

0.999 

2.6 

102.6 

24.3 

15 

0.015 

165.9 

28.1 

2.5 

12 

0.997 

6.4 

32.5 

24.8 

20 

0.007 

170.3 

113.7 

1.2 

17 

0.968 

12.6 

lai 

26.5 

25 

0.042 

156.4 

151.2 

6.7 

22 

0.971 

19.7 

9.8 

29.5 

30 

0.112 

140.8 

161.0 

16.2 

27 

0.941 

2a2 

3.3 

34.4 

32 

0.889 

39.0 

357.4 

41.7 

NOTATION. 

k^  the  ratio  of  the  illuminated  portion  of  the  apparent  disk  to  the  entire  apparent  disk  con- 
sidered as  the  superficies  of  a  circle. 

i,    the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

0,  the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 
with  the  meridian. 

Lf  the  brilliancy  of  the  disk.  The  unit  of  £  is  the  amount  of  li^t  received  by  an  eye  from 
a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  distance  imity  from  the  sun,  and  illuminated  by  the  latter  as 
the  mean  disk  of  the  planet  is  illuminated. 
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FOR  WA8HINGT0N  MEAN  NOON. 

Dmia. 

k 

{ 

B 

X 

Date. 

h 

< 

0 

L 

Jan. 

1 

0.713 

64r8 

342!5 

91.7 

Jnne    5 

0.260 

118!7 

158?3 

185.5 

6 

0.697 

66.9 

341.1 

95.5 

10 

0.302 

113.3 

15a6 

183.5 

11 

0.679 

69.0 

339.9 

99.9 

15 

0.341 

108.5 

169.1 

177.7 

16 

0.661 

71.2 

33a8 

104.8 

20 

0.377 

104.1 

160.0 

170.2 

31 

0.648 

73.5 

337.9 

110.0 

25 

0.411 

100.2 

161.1 

161.8 

96 

0.622 

75.9 

337.1 

115.6 

30 

0.443 

96.5 

162.5 

153.1 

31 

0.600 

78.4 

336.5 

181.8 

July     5 

0.473 

93.1 

164.0 

144.5 

Feb. 

5 

0.578 

81.0 

336.1 

128.5 

10 

0.501 

89.9 

165.8 

136.5 

10 

0.554 

83.7 

335.9 

135.7 

15 

0.588 

86.8 

167.7 

129.0 

15 

0.530 

86.6 

335.8 

143.5 

20 

0.553 

83.9 

169.7 

122.1 

20 

0.603 

89.6 

335.7 

151.8 

25 

0.578 

81.1 

172.0 

115.8 

85 

0.475 

92.8 

335.8 

160.6 

30 

0.600 

78.5 

174.4 

110.1 

Mar. 

8 

0.445 

96.3 

336.0 

169.5 

Aug.     4 

0.622 

75.9 

176.9 

104.8 

7 

0.413 

100.1 

336.1 

17a6 

^      9 

0.643 

73.4 

179.4 

100.0 

IS 

0.378 

104.1 

336.2 

187.3 

14 

0.663 

70.9 

182.0 

95.6 

17 

0.341 

108.5 

336.2 

194.8 

19 

0.683 

68.5 

184.7 

91.7 

82 

0.302 

113.4 

336.0 

199.3 

24 

0.702 

66.2 

187.3 

88.1 

27 

0.259 

118.8 

335.6 

199.5 

29 

0.720 

63.9 

189.8 

84.8 

Apr. 

1 

0.214 

125.0 

334.7 

192.7 

Sept.    3 

0.737 

61.7 

192.3 

81.7 

6 

0.167 

131.8 

333.2 

175.8 

8 

0.754 

50.5 

194.6 

7a9 

11 

0.120 

139.5 

330.8 

147.0 

13 

0.770 

57.3 

196.7 

76.3 

13 

0.101 

143.0 

389.4 

131.1 

18 

0.786 

56.1 

19a8 

74.0 

15 

0.084 

146.5 

327.7 

114.1 

23 

0.801 

53.0 

200.6 

71.8 

17 

0.067 

150.1 

325.7 

95.7 

28 

0.816 

50.9 

202.1 

69.8 

19 

0.051 

153.8 

383.8 

77.0 

Oct      3 

0.889 

4a8 

203.5 

67.9 

21 

0.037 

157.7 

319.8 

58.2 

8 

0.842 

46.8 

204.6 

66.2 

23 

0.086 

161.7 

315.0 

41.0 

13 

0.855 

44.8 

205.5 

64.5 

85 

0.016 

165.6 

308.1 

B6.1 

18 

0.867 

48.8 

206.1 

63.1 

27 

0.009 

169.3 

896.5 

14.6 

23 

0.879 

40.8 

*  206.4 

61.6 

89 

0.005 

172.1 

275.2 

7.7 

28 

0.889 

38.8 

206.4 

60.3 

May 

1 

0.004 

173.0 

240.6 

6.1 

Not.     2 

0.900 

36.9 

206.2 

59.1 

3 

0.005 

171.4 

208.2 

9.3 

7 

0.910 

35.0 

205.6 

57.9 

5 

0.010 

16a3 

188.7 

16.9 

12 

0.919 

33.1 

204.7 

56.8 

7 

0.018 

164.7 

17a8 

2a8 

17 

0.927 

31.8 

203.5 

55.8 

9 

0.028 

160.8 

172.6 

43.8 

22 

0.935 

89.4 

908.1 

54.8 

11 

0.040 

156.9 

168.6 

60.6 

27 

0.943 

27.6 

200.3 

53.9 

13 

0.054 

153.0 

165.9 

78.5 

Dec     2 

0.950 

25.8 

19a3 

53.1 

15 

0.070 

149.2 

163.8 

96.7 

7 

0.956 

24.0 

196.0 

53.3 

17 

0.087 

145.7 

162.4 

113.7 

12 

0.902 

22.3 

193.4 

51.6 

19 

0.105 

142.3 

161.3 

129.0 

17 

0.968 

90.6 

190.5 

50.9 

81 

0.123 

138.9 

160.3 

148.5 

22 

0.973 

ia9 

187.3 

50.3 

26 

0.170 

131.3 

159.0 

167.5 

27 

0.978 

17.2 

183.9 

49.7 

31 

0.216 

124.7 

15a4 

180.8 

38 

0.988 

15.6 

180.2 

49.2 

June 

5 

0.260 

iia7 

158.3 

185.5 

p 
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SATELLITES  AND  DISK  OF  MARS,  1889. 


! 

1 

# 

1        The  planet  Man  not  being  in  opposition  during 

the  year  1889,  the  satellites  will  not  be 

viitible. 

i 

1 

APPARENT 

DISK 

1 
OF    MARS.                                          j 

January 

1, 

0il39 

January 

31, 

0.958 

March 

2, 

0.973 

April 

1, 

0.986 

May 

1, 

0.995 

May 

31, 

0.999 

June 

:30, 

1.000 

July 

30, 

0.995 

August 

29, 

0.987 

September 

28, 

0.973 

October 

28, 

0.956 

November 

27, 

0.936 

December 

27, 

0.917 

JUPITER'S  SATELLITES,  1889. 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1«», 
AS  SEEN  IN  AN  INTERTINO  TELESCOPE. 

{The  verHeal  §eaU  ii  three  Hmes  the  horbumial  one,) 

The  object  of  thb  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  confiiOJrations  do  not  sufiice  for  that  purpose :  reference  to  the  nhove  dingram 
enables  one  to  identify  the  inner  nnd  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  two  and  one-half  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  452-— 475,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  in  the  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  tlie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  (he 
west — the  motion  being  always  toward  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  pUnet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occuhation  behind  the  disk^ 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  difilerent  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d 

h 

m 

• 

d 

L 

1 

18 

28 

35.945 

x»  1.76966048 

a 

3 

13 

17 

53.735 

x=  3.55409416 

in. 

7 

3 

59 

35.854 

=  7.16638720 

IV. 

16 

18 

5 

6.928 

=  16.75355241 

29 
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JUPITER'S  SATELLITES,  1889. 


WASHINGTON  MEAN  TIMES  OP  8UPEEI0E  GEOCENTRIC  CONJUNCTION. 

SATELLITE    I. 

h    m 

h    m 

h    m 

k    m 

Jan.        1 

11  14.4 

Maroh  30 

23  49.6 

Jane     27 

10  11.9 

Sept.     22 

S94.9 

3 

5  44.8 

April       1 

18  17.9 

29 

4  37.9 

23 

90  53.8 

5 

0  15.1 

3 

12  46.2 

30 

23    3.9 

96 

15  92.7 

6 

18  45.2 

5 

7  14.3 

Jnly       2 

17  29.8 

27 

9  51.6 

8 

13  15.6 

7 

1  42.5 

4 

11  55.9 

99 

4  9a7 

10 

7  4.5.7 

8 

20  10.5 

6 

6  21.9 

90 

29  49.7 

IS 

2'  16.0 

10 

14  3a5 

8 

0  4ai 

Oet.        9 

17  las 

13 

20  46.1 

12 

9    6.3 

9 

19  14.2 

4 

1147.9 

15 

15  16.3 

14 

3  34.2 

11 

13  40.4 

6 

6  17.1    1 

17 

9  46.4 

15 

22    1.9 

13 

8    6.6 

8 

0  46.4 

19 

4  16.5 

17 

16  29.6 

15 

2  33.0 

9 

19  15.7 

20 

22  46.6 

19 

10  57.2 

16 

20  59.9 

11 

13  45.1 

22 

17  16.6 

21 

5  24.8 

18 

15  25.5 

13 

8  14.5 

24 

11  46.7 

22 

23  52.3 

20 

9  51.8 

15 

9  44.0 

96 

6  16.6 

24 

18  19.8 

22 

4  ia3 

16 

91  13.6 

28 

0  46.5 

26 

12  47.1 

S3 

22  44.7 

18 

15  43.1 

29 

19  16.5 

28 

7  14.5 

25 

17  11.2 

20 

10  12.7 

31 

13  46.3 

30 

1  41.7 

27 

1137.8 

29 

4  49.4 

Feb.        2 

8  16.2 

May        1 

20  a9 

29 

6    4.6 

93 

93  19.1 

4 

2  46.0 

3 

14  35.9 

31 

0  31.2 

95 

17  41.8 

6 

21  15.8 

5 

9    3.0 

Ang.       1 

18  58.1 

27 

19  11.5 

7 

15  45.6 

7 

3  29.9 

3 

13  24.8 

29 

6  41.3 

9 

10  15.4 

8 

21  56.8 

5 

7  51.8 

31 

1  11.9 

11 

4  44.9 

10 

16  23.6 

7 

2ia8 
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12 

23  14.6 

12 
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8 

90  45.9 

3 

14  10.9 

14 

17  44.3 

14 
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10 
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5 
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16 

12  13.9 

15 

23  43.9 

IS 
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7 

3  10.8 

18 

6  43.4 

17 

18  10.4 

14 

4    7.5 

8 

9140.8 

20 
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19 
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15 
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10 
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21 
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21 
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17 
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IS 
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23 
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23 
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14 
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8  41.1 

24 

19  56.2 

21 
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30 
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24 
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7 
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4 
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31 
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96 

14  42.2 

9 
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6 
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98 
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11 
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7 
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4 

9  40.2 

30 

3  42.7 

13 
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9 
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6 

4  a4 

Deo.       1 
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15 
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11 

12  18.1 

7 
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3 
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16 
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9 
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5 

11  13.7 

18 

14  29.9 

15 

1  10.2 

11 

U33.3 

7 

5  44.1 

90 

8  58.5 

16 

19  36.2 

13 

6    1.8 

9 

0  14.4 

22 

3  27.3 

18 

14    2.1 

15 

0  30.9 

10 

18  44.7 

23 

2156.0 

20 

8  28.1 

16 

18  5a8 

IS 

13  15.2 

25 

16  24.4 

22 

2  54.0 

18 

13  27.4 

14 

7  45.6 

27 

1Q52.9 

23 

21  20.0 

90 

7  56.2 

16 

2  16.0 

» 

5  21.3 

25 

15  46.0 
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WAflHINQTON  MEAN  TIMES  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    II, 


Jan. 


Feb. 


9 

5 

9 

19 

16 

19 
93 
96 
30 
3 

6 
10 
13 
17 
90 


94 

27 

March    3 

7 
10 

14 
17 
91 
94 

98 


b    m 
194.4 

14  4a7 
4  19.8 

17  36.6 
7    0.9 

90  93.7 

9  46.9 

93    9.9 

19  32.7 

1  56.1 

IB  17.2 
4  39.1 

18  0.6 
7  21.9 

20  42.8 

10  3.3 
23  23.5 
12  43.4 

2  2.8 

15  21.8 

4  40.4 
17  58.6 

7  16.3 
20  33.5 

9  50.4 


Maroh  31 

April      4 

8 

11 

15 

18 
99 
95 


May 


Jane 


6 
10 
13 
17 
20 

94 

27 

31 

3 

7 

10 
14 
18 
91 
95 


k    m 
93    6.7 
19  22.7 

1  38.0 
14  52.8 

4  7.1 

17  91,0 

6  34.3 
19  47.1 

8  59.4 
99  ILl 

11  22.3 

0  32.9 

13  43.1 

2  52.9 
16    2.2 

5  11.1 

18  19.7 

7  27.8 
90  35.7 

9  43.2 

22  50.7 
11  57.8 

1  5.0 

14  11.9 

3  19.2 


June     98 

Jaly       2 

5 

9 

12 

16 
19 
93 
27 
30 


Aog. 


H^t. 


3 

6 
10 
13 
17 

20 
24 
28 
31 
4 

7 
It 
14 
18 
21 


h    m 

16  26.0 

5  33.3 

18  40.8 

7  48.6 

20  56.4 

10  4.8 
23  13.3 

12  22.6 

1  31.9 
14  42.2 

3  59.5 

17  3.9 

6  15.1 

19  27.7 

8  40.1 

21  53.9 

11  7.6 
0  22.6 

13  37.4 

2  53.8 

16    9.9 
5  27.4 

18  44.6 
8    3.4 

21  21.7 


SATELLITE    III, 


h    m 

h    m 

b    m 

h    B 

Jan. 

5 

0  31.9 

April 

8 

7  26.0 

Jnly 

3 

1  10.1 

Sept. 

96 

20  46.5 

19 

4  sai 

15 

U  15.5 

10 

4  2a5 

Oct. 

4 

0  62.2 

19 

9  23.3 

22 

15    0.3 

17 

7  48.4 

11 

5    1.4 

96 

13  47.6 

29 

18  40.6 

24 

11  ILl 

18 

9  14.3 

Feb. 

9 

18  10.0 

May 

6 

22  16.4 

31 

14  37.3 

95 

13  29.6 

9 

22  :w.7 

14 

1  48.7 

Ang. 

7 

18    7.5 

Not. 

1 

17  47.5 

17 

2  48.5 

21 

5  16.8 

14 

21  42,8 

8 

22    7.6 

94 

7    3.8 

28 

8  40.7 

22 

1  22.1 

16 

2  30.2 

March 

3 

11  15.9 

June 

4 

12    1.4 

29 

5    6.6 

93 

6  55.4 

10 

15  25.0 

11 

15  19.6 

Sept 

5 

8  55.0 

30 

11  21.8 

17 

19  31.1 

18 

18  36.4 

12 

12  47.9 

Deo. 

7 

15  49.8 

94 

93  33.3 

25 

21  53.2 

19 

16  45.1 

14 

20  18.2 

April 

1 

3  32.1 

SATELLITE     IV. 


h    m 

Jan. 

12 

21  47.0 

29 

18    5,7 

Feb. 

15 

14    0.9 

March 

4 

9  24.6 

91 

4    7.8 

April 

6 

29    2.6 

April     23  15    9.7 

Blay      10  7    7.9 

96  92  ia3 

Jane     12  12  50.3 

29  3    3.9 


b    m 

Jnly 

15 

17  96.0 

Oct. 

Ang. 

1 

8  21.0 

18 

0    4.9 

Nay. 

Sept 

3 

16  45  5 

20 

10  23,1 

Dee. 

h    m 

7 

4  .M.9 

24 

0    4.6 

9 

19  r>4.0 

26 

IG  10.0 

13 

12  45.4 
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Oc,  denotes  occultation ;  Tr  ,  tmnsit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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Eg. 

18     4  50 

IV.    Tr. 

In. 

11  34 

I.    Sh. 

In. 

2  34 

I. 

Sh. 

Eg. 

7  38 

IV.    Tr. 

Eg. 

13    9 

I.    Tr. 

Eg. 

20  22 

II. 

IV. 

In! 

12  35 

IV.    Sh. 

In. 

13  52 

I.    Sh. 

Ef- 

20  32 

I. 

Oc. 

Dis. 

14  19 

I.    Tr. 

In. 

98     8    3 

I.    Oc. 

Dfe. 

20  34 

m. 

Oc. 

Die. 

15    9 

I.    Sh. 

In. 

10  15 

n.  Oc. 

Dis. 

22  22 

II. 

Sh. 

In. 

15  48 

IV.    Sh. 

Eg. 

11     1  36.7 

I.    Ec. 

Re. 

23    5 

II. 

Tr. 

Eg. 

16  37 

I.    Tr. 

Eg. 

14  24  48.1 

IL    Ec 

Re. 

23  41 

m. 

Oc. 

Ri. 

17  27 

I.    Sh. 

Dfs. 

9»     5  21 

I.    Tr. 

In. 

23  46    1.4 

I. 

Ec. 

Re. 

1*   11  32 

I.    Oc. 

6    2 

L^Sh. 

In. 

»     0  32  58.7 

III. 

Ec. 

Dis. 

12  32 

n.    Tr. 

In. 

7  39 

I.    Tr. 

Eg. 

1    7 

II. 

Sb. 

Eg. 

14  14 

n.    Sh. 

In. 

8  20 

I.    Sh. 

E^. 

3  38  19.1 

III. 

Ec. 

rS. 

14  38  11.7 

I.    Ec. 

Re. 

SO     234 

I.    Oc 

DVL 

17  48 

I. 

Tr. 

In. 

15    5 

ra.    Tr. 

In. 

4  43 

II.    Tr. 

In. 

18  34 

IV. 

Oc. 

Dis. 

15  15 

II.    Tr. 

Eg. 

5  30  15.7 

I.*Ec 

Re. 

13  45 

I. 

Sh. 

In. 

16  59 

II.    Sh. 

Eg. 

6    6 

n.»Sh. 

In.     1 

20    5 

I. 

Tr. 

Eg. 

18  15 

ra.    Tr. 

Eg. 

7  27 

IL    Tr. 

Eg. 

21    3 

I. 

Sh. 

Eg. 

18  25 

III.    Sh. 

In" 

8  52 

n.    Sb. 

E^. 

21  14 

IV. 

Oc. 

Re. 

21  41 

III.    Sh. 

Eg. 

946 

ra,  Oc 

Dis, 

lO     3  23  59.6 

IV. 

Ec. 

Die. 

ao     8  49 

I.    Tr. 

In. 

15  40  20.3 

ra.  Ec 

Re. 

6  27  46.4 

IV. 

*Ec. 

Re. 

938 

I.    Sh. 

In. 

23  52 

I.    Tr. 

In. 

15    2 

I. 

Oc. 

Dis. 

Hon.— 'In.  denotes  ingress;  Bg.,  egress  j  Dis.,  disappeanuice;  Be.,  reftppearanoe;  £o.,  eclipse. 

Oc.  denotes  oocnltstlon;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washhigton. 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

d      tarns 

d      h    ID     8 

d      h    m     s 

1      0  31 

I.    Sh. 

In. 

•     7  58 

I.    Sh. 

In. 

11    15  24 

I. 

Sh. 

In. 

2  10 

I.    Tr. 

Eg. 

9  41 

I.    Tr. 

Eg. 

17  13 

I. 

Tr. 

Eg. 

2  49 

I.    Sh. 

gs. 

10  16 

I.    Sh. 

e|. 

17  42 

I. 

Sh. 

E^. 

21    4 

I.    Oo. 

y     4  35 

I.    Oc. 

Dfs. 

19   12    6 

I. 

Oc 

Dm. 

23  40 

II.    Oc. 

Dis. 

7  24  53.9 

I.    Ec. 

Re. 

14  50  51.4 

I. 

Ec 

Re 

23  58  55.4 

I.    Ec. 

Re. 

7  31 

II.    Tr. 

In. 

15  57 

II. 

Oc. 

Dis. 

s»     3  43    9.9 

II.    Ec. 

Re. 

8  41 

U.    Sh. 

In. 

19  40    6.1 

U. 

Ec. 

Re. 

18  22 

I.    Tr. 

In. 

10  16 

II.    Tr. 

Eg. 

13     9  25 

I. 

Tr. 

In. 

19    0 

I.    Sh. 

In. 

11  27 

II.    Sh. 

^ 

953 

I. 

Sh. 

In. 

20  40 

I.    Tr. 

Eg. 

14  13 

ni.    Oc. 

11  10 

IV. 

Oc. 

Dis. 

21  18 

I.    Sh. 

E^. 
Dis. 

19  41  13.6 

m.  Ec. 

Re. 

11  43 

I. 

Tr. 

Eg. 

3    15  34 

I.    Oc. 

«     1  54 

I.    Tr. 

In. 

12  11 

I. 

Sh. 

Eg. 

18    7 

II.    Tr. 

In. 

227 

I.    Sh. 

In. 

14  21 

IV. 

Oc. 

Re. 

18  27  34.6 

I.    Ec. 

Re. 

4  12 

I.    Tr. 

Eg. 

15  25  26.1 

IV. 

Ec. 

Dis, 

19  23 

II.    Sh. 

In. 

445 
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Eg. 
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Ec. 

Re. 

20  51 
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Eg. 

23    5 

I.    Oc. 

DU. 
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I. 
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Dis. 

22    9 

II.    Sh. 

Eg. 

9     1  53  32.9 

I.    Ec. 

Re. 

9  19  28.5 

I. 

Ec. 

Re, 

23  56 

ni.    Tr. 

In. 

2  31 

II.    Oc. 

Dis. 

10  20 

II. 

Tr. 

In, 

4     224 

m.  Sh. 

In. 

6  20  50.3 

II.    Ec. 

Re. 

11  16 

II. 

Sh. 

In. 

3    9 

III.    Tr. 

Eg. 

20  24 

I.    Tr. 

In. 

13    6 

II. 

lY. 

Eg. 

5  42 

III.*Sh. 

Eg. 

20  55 

I.    Sh. 

In. 

14    2 

n. 

Sh. 

E^. 

12  53 

I.    Tr. 

In. 

22  42 

I.    Tr. 

Eg. 

18  41 

in. 

Oc. 

Dui. 

13  29 

I.    Sh. 

In. 

23  13 

I.    Sh. 
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Dfe. 
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Dui. 
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IV.    Sh. 
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Dw. 

11     0  44 

II.    Sh. 
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Ec 

Re 

10    5 

I.    Oc. 

4  24 

in.    Tr. 

In. 

523 
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Oc. 

Die. 

12  56  15.9 

I.    Ec. 

Re. 

624 

III.    Sh. 

In. 

8  58  80.9 

n. 

Ec. 

Re, 

13    6 

II.    Oc. 

Dis. 

7  38 

III.    Tr. 

Eg. 

22  26 

I. 

Tp. 

In. 

17    2  31.7 

II.    Ec. 

Re. 

9  43 

III.    Sh. 

Eg. 

22  50 

I. 

Sh. 

In. 

•     7  23 

I.    Tp. 

In. 

14  55 

I.    Tr. 

In. 

The  Satellites 

are  not  visible  from  December  17  to  the  end  of  the  yea 

r,  Japiter  being  too  near  the  San. 

NoTB—In.  denotes higress;  Eg.,  egress;  Dis.,  dlsftppesnuice;  Be.,  rei^peeranoe ;  Bo.,  eoUpse. 

Oo.«  denotes  occnltfttion;  Tr.,  transit  of  the  satellite;  8h.,  transit  of  the  shadow i  *  Visible  al  Washington. 
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WASHINGTON  MEAN  TIMB. 
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!                                                                    : 

WASHINGTON  MEAN  TIMES  OP  GREATEST  ELONGATION,  ETC. 

1                                                                                                                                                                                                                                                                                             j 

In  the  diagram  on  the  precedmg  page,  the  pointa  of  the  orbita  marked  **o 

**  are  those  of    | 

the  eaatem  elongatioii,  aa  seen  in  an  inverting  telescope.    The 

apparent  positiona  of  a  satellite    ' 

at  any  time  may  be  marited  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these  elongations 

may  be  found  fitnn  the  following  tablea.    Mimas  can  be  seen  o 

nly  within  a  few  hours  of  each    , 

elongation:  the  time  of  every  elongation  visible  at  Washington 

u  therefore  given.    The  tiroes 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub-    || 

tracting  any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of 

elongation  and    | 

conjunction  are  given.    The  following  abbreviations  are  used:- 

- 

!                                             E^    East  Elongation, 

1 

L,    Inferior  Conjunction  (north  of  planet). 

1 

W.,    West  Elongation, 

8.9    Superior  Conjunction  (south  of  planet). 

MIMAS. 

1 

Qrtateii  EUmgaHtmi  VtiibU  ai  ffaMngUm. 

1 

'       d    h 

d     h 

d     h 

d     h 

d     b 

d     h 

Jan.    3  16.2  E. 

Feb.   2    8.4  W. 

Mar.  6    9.2  W. 

Apr.  7  10.1  W. 

Oct.  26  15.3  E. 

Dec    1  10.9  E. 

1            4  14.8  E. 

7  12.8  E. 

7    7.9  W. 

8    8.7  W. 

27  13.9  E. 

6  15.4  W. 

5  13.5  E. 

8  11.4  E. 

11  13.6  E. 

9    7.4  W. 

28  12.5  E. 

7  14.0  W. 

1             6  12.1  E. 

9  10.0  E. 

12  12.3  E. 

14  11.8  E. 

Nov.  3  15.6  W. 

8  12.CW. 

7  10.7  E. 

10  ao  E. 

13  10.9  E. 

15  10.4  E. 

4  14.2  W. 

9  11.2  W. 

12  15.1  W. 

11    7.2  E. 

14    9.5  E. 

16   a9  E. 

5  12.9  W. 

10    9.9  W. 

13  13.7  W. 

15  13.0  W. 

15   ai  E. 

17    7.5  E. 

6  11.5  W. 

13  17.0  E.  1 

14  12.3  W. 

16  11.6  W. 

19  13.8  W. 

22  12.0  W. 

11  16.0  £. 

14  15.6  E. 

15  10.9  W. 

17  10.2  W. 

20  12.4  W. 

23  10.7  W. 

12  14.6  £. 

15  14.2  E. 

16    9.5  W. 

18    a8W. 

21  11.1  W. 

24    9.3  W. 

13  13.2  E. 

16  12.8  E. 

1 

20  15.2  E. 

19    7.4  W. 

22    9.7  W. 

25    7.9  W. 

14  11.8  £. 

17  11.4  E.  1 

21  13.8  E. 

23  13.3  E. 

23    a3W. 

May  1  10.9  E. 

19  16.1  W. 

21  17.2  W.  ' 

22  12.4  E. 

24  11.9  E. 

28  12.6  E. 

2    9.5  E. 

20  14.7  W. 

22  15.8  W. 

23  11.0  E. 

25  10.5  E. 

29  11.2  E. 

3    a2  E. 

21  13.4  W. 

23  14.4  W. 

24    9.7  E. 

26    9.1  E. 

30    9.8  E. 

10    9.8  W. 

22  12.0  W. 

24  13.0  W.  , 

29  14.0  W. 

27    7.6  E. 

31  as  E. 

11  a4W. 

27  16.5  E* 

25  11.7  W. 

30  12.6  W. 

Mar.  3  13.4  W. 

Apr.    1    7.1  E. 

12    7.1  W. 

28  15.1  E. 

30  lai  E. 

1           31  11.2  W. 

4  12.0  W. 

5  12.9  W. 

18  10.1  E. 

29  13.7  E. 

31  14.7  E.  1 

Feb.    1    9.8  W. 

5  10.6  W. 

6  11.5  W. 

19    a7  E. 

30  12.3  E. 

32  13.3  E. 

ENCELADU8. 

1              d     b 

d     h 

d     h 

d     b 

d     b 

d     b           1 

Jan.   2    6.4  E. 

Jan.  15  23.3  E. 

Jan.  29  15.9  E. 

Feb.  12    a6  E. 

Feb.  26    1,4  E. 

Mar.  11  lai  E.  ' 

3  15.3  E. 

17    a2  E. 

31    0.8  E. 

13  17.5  E. 

27  10.3  E. 

13    3.0  E. 

5    0.2  E. 

18  17.1  E. 

Feb.   1    9.7  E. 

15    2.4  E. 

28  19.2  E. 

14  11.9  E.  , 

6    9.1  E. 

20    1.9  E. 

2  ia5  E. 

16  11.3  E. 

Mar.  2    4.0  E. 

15  20.8  E. 

7  18.0  E. 

21  10.7  E. 

4    3.4  E. 

17  20.2  E. 

3  12.9  E. 

17    5.7  E. 

9    2.9  E. 

22  19.6  E. 

5  12.2  E. 

19    5.0  E. 

4  21.7  E. 

18  14.5  £.  , 

10  11.8  E. 

24    4.5  E. 

6  21.1  E. 

20  13.9  E. 

6    6.6  E. 

19  23.4  E.  ' 

11  20.7  E. 

25  13.3  E, 

8  ao  E. 

21  22.8  E. 

7  15.5  E. 

21    8.2  E 

13    5.5  E. 

26  22.2  E. 

9  14.8  E. 

23    7.6  E, 

9    0.3  E. 

22  17.1  E. 

14  14.4  E. 

28    7.1  E. 

10  23.7  E. 

24  16.5  E. 

10    9.2  E. 

24     2,0  E. 
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1 

1 
ENCELADUS— (CoimIimImL)                                                              j 

d     h 

d    h 

d    b 

d    b 

d     b 

d     b 

Mar.  25  10.9  £. 

Apr.  15    0.2  E. 

May    5  13.6  E. 

Nov.    1    3.4  E. 

Nov.  21  16.9  £. 

Deo.  12    6.1  £. 

26  19.8  E. 

16    9.1  E. 

6  22.5  E. 

2  12.3  E. 

23    1.7  £. 

13  15.0  £. 

28    4.7  E. 

17  18.0  E. 

8    7.4  E. 

3  21.3  £. 

24  10.5  £. 

14  23.9  £. 

29  13.5  E. 

19    2.9  E. 

9  16.2  E. 

5    6.2  E. 

25  19.4  £. 

16    a6£. 

•  30  22.4  E. 

20  11.8  E. 

11    LIE. 

6  15.1  £. 

27    4.3  £. 

17  17.7  £. 

Apr.     1    7.3  E. 

21  20.7  E. 

12  10.0  E. 

8    0.0  £. 

28  13.2  £. 

19    2.6  £. 

2  16.2  E. 

23    5.6  E. 

13  18.9  E. 

9    8.9  E. 

29  22.1  £. 

20  11.5  £. 

4    1.1  E. 

24  14.5  E. 

15    3.8  E. 

10  17.8  E. 

Deo.     1    7.0  E. 

21  20.3  £. 

5    9.9  E. 

25  23.4  E. 

16  12.7  E. 

12    2.7  £. 

2  15.9  £. 

23    5.2  £. 

6  18.8  E. 

27    8.3  E. 

17  21.6  E. 

13  11.6  £. 

4    0.8  £. 

24  14.1  E. 

8    3.7  E. 

28  17.2  E. 

Oct.  25    7.0  E. 

14  20.5  E. 

5    9.7  £. 

^23.0£. 

9  12.6  E. 

30    2.1  E. 

26  15.9  E. 

16    5.4  E. 

6  18.6  £. 

27    7.9  E. 

10  21.5  E. 

May    1  11.0  E. 

28    0.7  E. 

17  14.2  £. 

8    a4£. 

28  16.7  E. 

12    6.4  E. 

2  19.8  E. 

29    9.6  E. 

18  23.1  £. 

9  12.3  £. 

30    1.6  E.  • 

13  15.3  E. 

4    4.7  E. 

30  18.5  E. 

20    8.0  £. 

10  21.2  E. 

31  10.5  E. 

TETHY8. 

d    h 

d    b 

d      b 

d    b 

d    b 

d     b 

Jan.     2  17.0  E. 

Feb.    9  10.7  E. 

Mar.  19    4.4  E. 

Apr.  25  22.4  £. 

Oct.  18  14.7  £. 

Nov.  25    9.1  £. 

4  14.3  E. 

U    8.0  E. 

21    1.7  E. 

27  19.7  £. 

20  12.0  £. 

27    6.4  £. 

6  11.6  E. 

13    5.2  E. 

22  23.0  E. 

29  17.1  £. 

22    9.3  £. 

29    3.7  E. 

8    8.9  E. 

15    2.5  E. 

24  20.3  E. 

May     1  14.4  £. 

24    6.6  £. 

Dec.    1    1.0  £. 

10    6.2  E. 

16  23.8  E. 

26  17.6  E. 

3  11.7  £. 

26    3.9  £. 

2  22.3  £. 

12    3.5  E. 

18  21.1  E. 

28  14.9  E. 

5    9.0  £. 

28    1.3  £. 

4  19.6  £. 

14    0.8  E. 

20  18.4  E. 

30  12.2  E. 

7    6.4  E. 

29  22.6  £. 

6  16.9  E. 

15  22.1  E. 

22  15.7  E. 

Apr.     1    9.5  E. 

9    3.7  E. 

31  19.9  £. 

8  14.2  £. 

17  19.4  E. 

24  13.0  E. 

3    6.8  E. 

11    1.0  E. 

Nov.    2  17.2  £. 

10  11.5  E. 

19  16.7  E. 

26  10.3  E. 

5    4.1  £. 

12  22.3  E. 

4  14.5  £. 

12    8.8  E. 

21  14.0  E. 

28    7.5  E. 

7    1.4  E. 

14  19.7  £. 

6  11.8  £. 

14    6.1  E. 

23  11.2  E. 

Mar.    2    4.8  E. 

8  22.7  E. 

16  17.0  £. 

8    9.1  £. 

16    3.4  E. 

25    8.5  E. 

4    2.1  £. 

10  20.0  E. 

18  14.3  £. 

10    6.5  £. 

18    0.7  E. 

27    5.8  E. 

5  23.4  £. 

12  17.3  E. 

20  11.6  £. 

12    3.9  E. 

19  22.1  E. 

29    3.0  E. 

7  20.7  E. 

14  14.7  E. 

22    8.9  E. 

14    1.2  £. 

21  19.4  E. 

31    0.3  E. 

9  18.0  E. 

16  12.0  E. 

24    6.2  £. 

15  22.5  £. 

23  16.7  E. 

Feb.     1  21.6  E. 

11  15.3  E. 

18    9.3  E. 

26    3.5  £. 

17  19.8  E. 

25  14.0  £. 

3  18.9  E. 

13  12.6  E. 

20    6.6  E. 

28    0.9  £. 

19  17.2  E. 

27  11.2  E. 

5  16.1  E. 

15    9.8  E. 

22    3.8  E. 

29  22.3  E. 

21  14.5  £. 

29    8.5  E. 

7  13.4  E. 

17    7.1  E. 

24    LIE. 

31  19.6  E. 

23  11.8  £. 

31    5.8  E. 

DIONE. 

d     h 

d     b 

d    h 

d    b 

d    b 

d    b 

Jan.     2    2.2  E. 

Feb.    3  21.6  E. 

Mar.    8  17.3  E. 

Apr.  10  13.2  £. 

Oct.  27  12.2  £. 

Nov.  29    8.8  E. 

4  19.8  E. 

6  15.3  E. 

U  ILOE. 

13    6.9  E. 

30    6.0  £. 

Dec.    2    2.5  £. 

7  13.4  E. 

9    8.9  E. 

14    4.6  E. 

16    0.6  E. 

Nov.    1  23.7  £. 

4  20.2  E. 

10    7.0  E. 

12    2.5  E. 

16  22.3  E. 

18  18.3  E. 

4  17.5  £. 

7  13.9  E. 

13    0.6  E. 

14  20.1  E. 

19  15.9  E. 

21  12.0  E. 

7  11.2  £. 

10    7.6  £. 

15  18.3  E. 

17  13.8  E. 

22    9.6  E. 

24    5.7  E. 

10    4.9  E. 

18    1.2  E. 

18  11.9  E. 

20    7.4  E. 

25    3.2  E. 

26  23.4  £. 

12  22.6  E, 

15  ia9  £. 

21    5.5  E. 

23    1.1  E. 

27  20.9  E. 

29  17.1  £. 

16  16.3  E. 

18  12.6  E. 

23  23.1  E. 

25  18.7  E. 

30  14.5  E. 

May    2  10.8  £. 

18  10.0  £. 

21    6.3  E. 

26  16.8  E. 

28  12.4  E. 

Apr.    2    8.2  £. 

5    4.5  E. 

21    3.7  E. 

23  23.9  E. 

29  10.4  E. 

Mar.    3    6.0  E. 

5    1.8  £. 

7  22.2  E. 

23  21.4  £. 

26  17.6  E. 

Feb.     1    4.0  E. 

5  23.7  E. 

7  19.5  E. 

10  15.9  £. 

26  15.1  £. 

29  11.2  £. 
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RHEA. 


d 

Jan.    2 

6 

11 

15 

30 

24 

iFeb.    3 

I  7 

I  ^ 

16 

21 

25 

Mar.    2 

6 

11 
15 
20 
24 
29 

Apr.    2 
7 
11 
16 


10.1  E. 
22.5  E. 

10.8  E. 
23.1  E. 

11.4  E. 

23.7  E. 

11.9  E. 
0.2  E. 

12.5  E. 
0.7  E. 

13.0  E. 

1.3  E. 
13.5  E. 

l.bE. 

14.1  £. 

2.4  E. 

14.8  E. 
3.1  E. 

15.4  £. 
3.7  E. 

16.1  E. 

4.5  E. 

16.9  E. 
5.3  E. 


a" 

Apr.  20 
25 
29 

May  4 

8 

13 
17 
22 
26 
31 

Nov.  1 

5 

10 

14 

19 

23 

26 

Dec.  2 

7 

11 


~E 

17.7  E. 

6.1  E. 
18.6  E. 

7.0  E. 
19.5  E. 

8.0  E. 

20.5  E. 
9.0  E. 

21.6  E. 
10. 1  E. 

6.4  E. 
19.0  E. 

7.5  E. 
20.0  E. 

8.5  E. 

20.9  E. 
9.4  E. 
21.9  E. 
10.3  E. 
22.6  E. 

16  10.9  E. 

20  23.2  E. 

25  11.6  E. 

30  0.0  £. 


TITAN. 


sr 

Jan.    1 

5 

8 

12 

16 

20 

24 

28 

Fob.    1 

5 

9 
13 
17 
21 
25 


Mar. 


1 

5 

9 

13 

17 

21 
25 
29 
Apr.    2 


01. 

OW. 
23  8. 
22  E. 
211. 

20  W. 
19  8. 
19  E. 
181. 
17  W. 

17  8. 
16  E. 
151. 
14  W. 
13  8. 

13  E. 
121. 
11  W. 
US. 
10  E. 

91. 

8W. 
8  8. 
7E. 


d 

Apr.    6 

10 

14 

18 
22 

26 

30 

May    4 

8 

12 

Nov.  8 
12 
16 
20 
24 

28 

Deo.    2 

6 

10 

14 

18 
22 
26 
30 


7  1. 
7W. 
7  8. 
7E. 
61. 

6W. 
6  8. 
6E. 
6  1. 
5W. 

14  8. 
13  E. 
13  L 
13  W. 
13  8. 

13  E. 
131. 
12  W. 
12  8. 
HE. 

11  L 
11  W. 
118. 
10  £. 


HYPERION. 


a- 

Jan.     4 

9 

15 

20 

25 

31 
Feb.  5 
10 
15 
21 

26 

Mar.    3 

8 

14 

19 

24 

30 

Apr.     4 

9 

15 

20 

25 

May    1 

6 


"T — 
121. 

20  W. 
3  8. 

10  E. 
17  1. 

OW. 
7  8. 

13  E. 
201. 

3W. 

9  8. 

16  E. 
23  1. 

6W. 

14  8. 

21  E. 
41. 

11  W. 
19  8. 

3E. 

101. 

17  W. 
1& 
9£. 


a- 

May  11 

17 

22 

27 

June   2 

Oct.  7 
13 
18 
23 


Not. 


Dec 


3 

8 

14 

19 

24 

30 
5 
10 
16 
21 


~H — 

17  1. 
1  W. 

10  8. 

18  E. 
21. 

23  1. 

6W. 
14  8. 
22  E. 

6L 

14  W. 
22  8. 
6E. 
141. 
22  W. 

6  8. 
14  E. 
22  1. 

6W. 
13  8. 


26    21  E. 


1890 
Jan. 


51. 


Superior  CanfuncHon 


January  9 
January  29 
February  17 
March        8 


March  27 
April  16 
May  6 
May     26 


June  15 
July  5 
July  26 
August  16 


September  5 
September  25 
October  16 
November   5 


November  25 
December  15 


THE  APPARENT  ELEMENTS  OP  SATURN'S  RINGS. 


Of«enwloh 

HOMI 

Koon. 


a 

h 

Outer 

Oator 

MiOor 

Minor 

Axis. 

AxiK. 

44:81 

ld!83 

45.65 

11.51 

45.86 

12.10 

45.37 

12.47 

44.31 

12.53 

42.90 

12.27 

41.37 

11.76 

39.92 

11.10 

38.67 

10.34 

37.71 

9.56 

37.05 

a79 

36.74 

ao5 

36.77 

7.36 

37.16 

6.76 

37.87 

6.26 

38.90 

5.90 

40.21 

6.72 

41.68 

6.77 

43.16 

6.05 

43.50 

6.16 

Inclination  of 
Northern 

Semi-Blinor 
Axie  to  Circle 
of  DeoUnAtion 

from  If orth 

toSMt. 


I 

TheElerattlon 
of  the  Earth 

aboTothe 

Plane  of  the 

Bing. 


I' 

TheXleTstlon 

of  the  Son 

above  the 

Plane  of  the 

Bing. 


Barth*8  Longitade  from  Sotimi 

ooonted  on  Plane  of  Ring 

from  the  King's  Ao- 

oending  Kode  on 


JEqoator. 


Soliptia 


Jan. 

Feb. 
Kar. 


0 

20 

9 

1 

21 

Apr.     10 

30 

May    20 

Jane     9 


July  19 
Ang.  8 
28 
Sept.  17 
Oct.       7 

27 

Nov.    16 


6  67.3 

7  1.0 
7  5.2 
7  8.9 
7  11.5 


12.6 

12.1 

10.0 

6.4 

1.4 


6  .')5.0 
6  47.5 
6  39.4 
6  31.1 
6  23.2 


Deo. 


6 
26 
31 


16.3 
11.2 

a6 

8.9 
9.4 


13  69.4 

14  35.8 

15  18.2 

15  57.4 

16  25.2 

16  37.0 
16  31.1 
16  a3 
16  30.8 
14  41.3 

13  42.9 
12  39.0 
11  33.0 
10  28.9 
9  31.0 

8  43.6 
8  10.9 

7  67.0 

8  3.4 
8    81 


15  32.7 
15  16.2 
14  59.7 
14  43.0 
14  26.1 

14  9.3 
13  52.3 
13  35.2 

13  lao 

13    0.8 

12  43.4 
12  26.0 

12  as 

11  60.9 
11  33.2 

11  15.4 
10  57.7 
10  39.8 
10  21.9 
10  17.4 


197  25.2 
196  12.8 
194  43.5 

193  17.4 
192  13.4 

191  44.6 

191  66.3 

192  47.3 

194  11.9 
196    2.6 

198  11.1 
200  29.6 
202  50.3 
205    5.6 

207  ao 

208  49.3 
210  2.1 
210  39.4 
210  37.4 
210  30.6 


164  51.6 
153  ."9.3 

152  10.1 
150  44.1 
149  40.1 

149  11.4 

149  23.2 

150  14.3 

151  39.0 

153  29.8 

155  38.3 
157  56.9 
160  17.7 
162  33.1 
164  35.6 

166  17.0 

167  29.8 

168  7.2 
168  5.3 
167  58.5 


The  UctoT  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring    =3  0.8801  log  factor  =  9.9445 

The  outer  ellipse  of  the  inner  ring    =  0.8699  log  factor  =  9.9344 

The  inner  ellipse  of  the  inner  ring    =  0.6650  log  factor  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.5486  log  factor  =  9.7392 

KoTi.^The  negotire  sign  of  I  indicatea>that  the  violble  snrlkoe  of  the  ring  ie  the  aoathem  < 
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SATELLITES  OF   URANUS,  1889. 


.    f 

Date.     Position       App.  DistancM. 
Angle.       Ariel.    Umbriel. 

f 

1 

/     \l\\       \     \             Date.     Podtion       App.  Distanoea. 
1        x!     \\    A-A' —                    -^^^^^     ^*»'»^      Oberon- 

Feb.  1,     13.0         14.7         2015      \     \      \  l^^EV^YT^  \    \        ^^^'  ^»     ^^'^         ^'^         ^^'^  ' 

Apr.  1,      13.1          15.2         21.2        \JI-^\a^                  \     \        ^^^'  ^»     ^^^          ^'^          ^^'^  1 

Janel,     13.3          14.8         20.6    -^\\      \\    i\    / 

\  \    \  \i  V/ 

1 
i 

Jonel,     13.3         33.9          45.3 

1              \ 

N            ^ 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  18^, 

AS  SEEN  IN  AN  UTFERTING  TELESCOPE. 

WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON.      1 

North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d     h 

Jan.     0  19.6 

8    9.1 

15  22.5 

23  12.0 

31    1.4 

d     k 

Jan.     2    1.9 

9  15.3 

17    4.8 

24  18.2 

Feb.     1    7.7 

d     k 

Jan.     1  17.2 

10    0.1 

18    7.0 

26  13.9 

Feb.     3  20.7 

d     h 

Jan.     3  18.9 

12    1.8 

20    8.7 

28  15.6 

Feb.     5  22.5 

d  h 

Jan.     2  18.5 

11  11.4 

20    4.3 

28  21.2 

Feb.     6  14.1 

d     h 

Jan.     7    3.0 

15  19.9 

24  12.8 

Feb.     2    5.7 

10  22.6 

d     h 

Jan.    1    0.8   S. 

7  ia4  N. 

14  11.9    8. 

21    5.4  N. 

27  23.0    S. 

Feb.     7  14.9 
15    4.3 
22  17.8 

Mar.    2    7.2 
9  20.7 

8  21.1 

16  10.6 

24    0.0 

Mar.    3  13.5 

11    2.9 

12    3.6 
20  10.5 
28  17.4 
Mar.    9    0.4 
17    7.3 

14    5.4 
22  12,3 
Mar.    2  19.2 
11    2.1 
19    9.0 

15    7.0 
23  23.9 
Mar.    4  16.8 
13    9.8 
22    2.7 

19  15.5 
28    8.4 
Mar.    9    1.3 
17  18.2 
26  11.2 

Feb.  3  16.5  N.j 
10  10.0  S. 
17  3.5  N. 
23  21.1    8. 

Mar.  2  14.6  N. 

17  10.1 

24  23.6 

Apr.     1  13.1 

9    2.5 

16  16.0 

18  16.4 
26    5.8 
Apr.     2  19.3 
10    8.8 
17  22.2 

25  14.2 
Apr.     2  21.1 
11    4.0 
19  10.9 
27  17.8 

27  15.9 
Apr.     4  22.8 
13    5.7 
21  12.6 
29  19.6 

30  19.6 

Apr.     H  12.6 

17    5.5 

25  22.4 

May    4  15.3 

Apr.     4    4.1 
12  21.0 
21  14.0 
30    6.9 

May    8  23.8 

9    8.2   S.! 

16    1.7  N.: 

22  19.3    S.' 

29  12.8  N. 

Apr.   5    6.3    S.' 

24    5.4 

May     1  18.9 

9    8.4 

16  21.9 

24  11.3 

25  11.7 
May     3    1.2 
10  14.6 
18    4.1 
25  17.0 

May    6    0.7 
14    7.7 
22  14.6 
30  21.5 

June    8    4.5 

May     8    2.5 
16    9.4 
24  16.3 

June    1  23.3 
10    6.2 

13    8.3 
22    1.2 
30  18.2 
June    8  11.1 
17    4.1 

17  16.8 
26    9.7 
June   4    2.6 
12  19.6 
21  12.5 

11  23.9  N.l 

18  17.4    S. 

25  11.0  N. 

May  2    4.5   S.I 

8  22.0  N.| 

June    1    0.8 

8  14.3 

16    3.8 

23  17.2 

July     1    6.7 

June    2    7.1 

9  20.5 

17  10.0 

24  23.5 

July    2  13.0 

16  11.4 
24  18.3 
July     3    1.3 
11    8.2 
19  15.1 

18  13.1 
26  20.1 
July    5    3.0 
13    9.9 
21  16.8 

25  21.0 

July    4  14.0 

13    6.9 

21  23.8 

30    5.5 

July    8  22.4 

17  15.4 

26    8.3 

15  15.6   S.. 
22    9.1  N. 
29    2.7    S. 
June  4  20.3  N. 
11  13.8   8. 

Period  of  Ariel, 
Period  of  Umbriel, 

d 

2 
4 

h                                                                   d       h 
12.489                      Period  of  Titania,          8    16.942 
3.46iQ                     Period  of  Oberon,        13    11.  U9 

NoTB.— For  Ariel  only  every  third  elongation  is  given,  and  for  XTmbriel  every  alternate  one.    The  intermediate  onee 
may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 

SATELLITE  OF  NEPTUNE,  1889. 
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s 

( 

^ 

\ 

^ 

::) 

I' 

Onto. 

Poaitlon 

Appmat 
Dtetaaee. 

Jan.     18, 

236^ 

ia7 

8e|»t.  22. 

239.0 

16^ 

Nov.    19, 

23a7 

17.0 

APPARENT  OBBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1889. 

AS  SEEN  IN  AN  INFEBTINO  TELESCOPE. 

WA8HIN0T0N  MEAN  TIMES  OF  0BEATE8T  ELONGATIONS 

.     _i 

thEast 

d      h 
10  18.0 
16  15.0 
22  12.1 
28    9.1 

4   ai 

South  West 

North  BMt 

SoathWMt 

North  BMt 

South  WMt 

Noi 

d     h 

1    Jan.      0    8.9 

6    5.9 

12    3.0 

18    0.0 

23  21.1 

d     h 
Jan.      3    7.4 

9    4.5 
15     1.5 
20  22.5 
26  19.6 

Sept. 

d     h 
4    4.3 
10    1.3 
15  22.3 
21  19.3 
27  16.3 

Sept. 

d     h 
7    2.8 
12  23.8 
18  20.8 
24  17.8 
30  14.9 

d      h 

Nov.      7  19.5 

13  16.5 

19  13.5 

25  10.6 

Deo.       1    7.6 

Nov. 
Dec. 

29  18.1 
Fob.      4  15.2 
10  12.2 
16    9.2 
22    6.3 

Fi^b.      1  16.6 

7  13.7 

13  10.7 

19    7.8 

25    4.8 

Oct 

3  13.3 

9  10.4 

15    7.4 

21    4.4 

27    1.4 

Oct. 

6  11.9 
12    8.9 
18    5.9 
24    2.9 
30    0.0 

7    4.6 
13    1.6 
18  22.6 
24  19.7 
30  16.8 

10    3.1 
16    0.2 
21  21.2    ' 
27  18.2 
33  15.3 

28    3.3       Mar.      3    1.9 

Nov. 

1  22.5 

Nov. 

4  21.0 

36  13.8 

The  above  times  are  those  of  each  passage  of  the  satellite  through  un  apsb  of  its  apparent    i 
1    orbit    The  position  of  the  satellite  nt  any  other  time  nmy  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  dmen. 

1        Period  of  the  satellite  of  Neptune, 

5-21»»i)45. 

In  the  above  diagrams,  the  central  circle  represents  the  pbinet,  and  Is  on  the  same  scale 
IIS  the  orbits. 
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PHENOMENA,  1889. 


WASHINGTON  MEAN  TIME. 


d 

h  m 

Jan.  1 

1 
1 
4 

9  4 

19  39 

5  - 

4  6  36 

9  14  24 

11  4  - 

11  16  - 

16  -  - 
18  4  - 
22  21  - 
25  7  - 

27  16  4 

28  14  7 

29  19  - 

30  16  - 

31  0  - 

31  23  30 

Feb.  2  3  52 

2  6  2 

3  236 

4  19  5 
4  19  9 
7  23  - 

7  23  16 

12  11  41 

14  7  28 

'   14  7  50 

17  6  - 
17  14  10 
19  2  19 

24  8  - 

26 

27 

Mar.  3 

4 

11  - 
9  - 
6  45 

17  32 

5  3- 

7  8- 

7  22  46 

12  18  - 

13  13  2 
18  3  49 

18  8  10 

19  16  42 

23  19  - 

25  1  - 

26  19  - 

27  4  - 

28  18  53 

Apr.  1  9  10 

2  12  3 

PLANETARY    CO 

O        I 

0      eclipsed,  via.  at  Wnsb. 

<J  5  3) 5-234 

6  9  i 9-040 

i  i7> i-h  i  i 

6  9  1> 9-»-    128 

tt       greatest  Hel.  Lat.  S. 

D  A© 

(J  W  3) V-H    233 

T>      eclipsed,  w«.  at  Wa*«h. 

6hl> h-121 

<J$3)... S-h5   2 

0       Stationar>'. 

6  2ll> 21-^  li2 

9       inQ 

b       greatest  elong.  E.    18  22 

9      I"  8 

g       greate^t  brilliancy. 
(J  5  3) 5  -H    4  14 

8  in  Perihelion. 

6  S  1> ^-h3  51 

6  9  1> 9-h    537 

^       Stationary. 
$       Stationary. 

6^  J> V-H    2  31 

if       greatest  Hel.  Lat.  N. 

6hl> h-  1  5 

i  8  ©Inferior. 

DV© 

9  greatest  elong.  E.  46  36 
<J$3). A-   453 

g       Stationary. 
<J5J> 5-t-    4  19 

6  9  1> $-h    858 

9       in  Perihelion. 

6V  1> ^-H    220 

5       in  8 

^       greatest  elong.  W.  27  53 

6h}> h-  1  0 

b       in  Aphelion. 

6  &1> $-444 

©      enters  ^,  Spnng  com. 

62ll> 21^  Oil 

9       greatest  brilliancy. 

9       greatest  Hel.  Lat.  N. 

<J8J> «-h22 

6$T> |-H    5    7 

6  9l> 9-Hn   7 


NSTELLATI0N8. 


9     E    m 

Apr.    3  17  24 

5    6  22 

7  12  35 

8  20  21 

9  0- 
9  20    - 

13  21     - 

14  15  41 

20  3  2 
24  6  - 
24  13  33 
26  13    3 

29    6    - 

29  19    2 

30  9  - 
30  10    - 


May 


1  2  30 
1  3  - 
1  12  - 
3    9- 

5  0- 
7    5- 

11  10  46 

12  0    5 

12    2  - 

17  10  - 

19  19  - 

22    5  - 

22  10    - 

24  2    - 

25  22  22 

26  10  54 


29  11  - 

30  23  4 
June   3  15  1 

3  22  6 

5  9- 

6  328 
8    8  23 

13  16    - 

14  3    - 

17  9  20 

18  18    - 
20  18  10 

23  13    2 

24  2    - 

24  18  49 

25  2    - 

25  14    - 

26  15  17 

27  9  34 


6V  1> V-*-^5 

§       greatest  Hel.  Lat  S. 
9       Stationary. 


© 


Stationary. 


h—    1  10 
S—   4  42 


6  2ll> 21—  0  19 

21      Stationary. 
6  5  ©Superior. 

5       in  8 


6  9  1> 

<J  5  J> 

6  9  ©Inferior. 

6  i  1> 


9 
8 


10  15  , 
5    3 

4  21 

154 


6V1> V-H 

^      in  Perihelion. 

§       greatest  brilliancy. 

D  >l© 


6PS 5H-    1    9 

6h  }> h-128 

b      greatest  Hel.  Lat.  N. 
6  Ql> S—   4  51 


6  $^ 
62[1> 

9 

9 


Stationary. 
inQ 


ji 


2   2 

0  15 


6WO 

9       greatest  elong.  E.   22  49 

6  9  1> 9-H    429 

6V  1> V-h    149 


(J  <J  3)  ... 
<J  g  D  ..  . 

<J  >l  J>  ... 
5       in  8 


^-h  3  3 
5-h  153 
h—    1  46 


9       greatest  brilliancy. 

b       Stationary. 

6  &1> &—    459 

6j11> Jt—   029 

b       in  Aphelion. 

6  SO 

6  qO Inferior. 

entera  SS,  Summer  com. 


69  }> 

mo 


Stationary. 


tp. 


9       in  Aphelion. 

(J  5  3) « 

6  (?3> i' 


I    1 
I  46 


3    5 
133 
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WASHINGTON  MEAN  TIME. 


PLANETAST    0OK8TELLATION8. 


d 

h  D 

June  37 

30 

7  40 

July  1 

1  31 

1 

3  1 

4  13  40 

5  15  53 

9 

8  - 

9  16  - 

10  10  56 

10  31  - 

11 

17  - 

13 

-  - 

18 

3  - 

33 

3  3 

33 

4  - 

33 

13  35 

36 

3  31 

36 

6  - 

37  13  11 

38 

3  17 

38  14    3 

30  15    - 

Aug.    1  23  49 

7    339 

7    3    7 

7  10    5 

10  30  56 

15  31    - 


18  11 

33  5 

34  1 
34  13 

3 
3 

35 
37 
37 
39 

3  - 
0  . 

5  4 

6  16 

30  31  33 

Sept  3  9- 

6  16  16 

10  3  17 

13  9    5 

14  19  9 
19  14  53 

30  6    - 

31  8  37 
21  17  - 
31  19  - 
31  30    - 


33 
35 
35  16 


4  - 

5  10 


O      eclipeed,  invie.  at  Wiush. 


^      Stationary. 


Apogee. 
6hl> h-23 

b       greatest  Hel.  Lat  S. 
<J  §  J 5—   5   3 

9       greatest  eloiig.  W.  45  44 

6V9 W-H    148 

6  2n> 21"   052 

\f       greateeteloDg.  W.  30  47 
J^      eclipeed,  inris.  at  Wash. 

9       greatest  Hel.  Lat  S. 

(J  W  J> V-h    139 

6  9  1> 9-041 

<J5J g—    0  19 

6  i  T> <J—  0   1 

(J<J« <J-h    0  14 

^       in  Periheliou. 

6hl> h-2  16 

b       greatest  brillinncy. 

6  Ql> §—    459 

6  9  O  Superior. 

62t}> 2t-  I  e 

9       greatest  Hel.  Lat  N. 
6  ^  h 5-4-   038 

6  he 


6  9  D 
6QJ> 


rjuitionary. 


V+  130 
9—159 
S-    188 


h—   828 

1= 


4  57 
4  53 


«       in  8 

6V1> 21- 

^      Stationonr. 
{}      in  Aphelion. 

9      in  a 

<$  V  J> V  + 

6  ih :•  3 


I  a 


I  15 

0    1 


$       greatest  elong.  C.    96  19 

<J93) ?-   8  12 

6hJ> 11-244 

(J  ^  3) ^-   247 

0      enter*  ^  Autumn  com. 

69  h 9-  0.34 

<J  I  J h-  4  41 


Sept36  4  3 
30  13  10 
30  18  - 
30  19  54 


Oct 


Nov. 


3    7    5 

7  7- 

13  3    3 

14  31     - 

15  0  13 
15  8  3 
15  31  - 
19    7    9 

19  13    - 

30  13    - 

31  13  14 
33  17    3 

33    4    - 

33  18    - 

34  3    6 

38    6    - 

30  33    - 

,   3  13    - 

3  16  33 

3  14    4 

630  33 

8  9  46 

9  1  45 
11  13    - 

15  30    - 

18  6    - 

19  17  18 

30  17    8 

31  16  3 
34  13  - 
34  33  - 
34  33  - 


36  30  34 
Dec    5  15  36 

7     1  34 
7    7- 

13  5    - 

14  13  50 

16  33    - 

17  5  30 

30  19  37 
30  31  53 

32  -    - 

33  10  38 

33  19    - 

33  19  10 

3(>  8  37 

37  11     - 


5  J> g  —    836 

d       greatest  Hel.  Lat  S. 

21 1> 21—   039 

9  <J 9—023 


Station 

greatest  Hel.  Lat  N. 


Dnary. 
est  Hel. 


W-h    1    I 


SO 

8ft 8-  3  15 

8  0  inferior. 

9  in  Perihelion. 

h  J h-   3    1 


8       inft 


8  1> 


i-  343 
9—  348 
8—433 


5  J> 

8       HtatioDQry 
in  Perihelion. 


S-    437 


21—   0   7 


8       greatest  elonp.W.  18  43 
8       (greatest  brilliancy. 

8  5 8  -H    1  45 

8       greatest  Hel.  Lat  N. 


9       greatest  Hel.  Lat  N. 

V  3) V 

9  & 9 

i      in  Aphelion. 


I 


055 
1    8 


8       inQ 

V  D W 

8       in  Aphelioo. 
g  O  Superior. 


h  j> 

1}       Ptttionaiy. 

1> 

J> 


059 


h—   3  18 

1= 


—    3  54 
4  41  i 


<J9J> 9-16 

0      enters  VJ,  Winter  rom. 
0      ecHpsecC  iiiris,  at  Wash. 

<J  5  J 5-127 

i  :u'p x-*-  1  0 

6  iSi i-i-    055 

<5»5 S-  2  0 

$       greatest  Hel.  LaL  8.   _ 
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OBSERVATORIES. 


1 
1 

1 

POSITIONS  OF  OBSERVATORIES. 

1 

( North  LatUudes  and  West  LongUudes  are  dmndered  Pontwe.) 

. 

V  _^i« 1                                    to                         w  — ._    — . 

Lflogitode                         { 

Place. 

^^^^^^^          1   OeooMitric   '      ^^P' 

1 

Latitad«.     i 

From  WMhington. 

Abo      .      .      . 

-h  60*  26  56.8 

^_, 

9  53.5'    9.998903 

h     m      • 

-  6  37  18.45 

^ 

h     m      • 

129    6.41 

Adelaide  . 

-  34  55  33.8    -f 

10  47.6 

9.999527 

-14  22  32.46 

— 

9  14  20.42 

Albany     . 
■  Alfred  (N.Y.). 

-f  42  39  49.5    - 

n  28.2 

9.999336 

-  0  13  12.39 

+ 

4  54  59.65 

-f  42  15  19.8 :  - 

n  27.2 

9.999346 

+  0    2  55.00 

+ 

5  11    7.04 

Algier 

+  36  45    2.7  i  - 

11     1.6 

9.999483 

-  5  20  23.43 

— 

0  12  11.39 

Allegheny 

-f  40  27  41.6    - 

11  21.6     9.999391 

+  0  11  50.89 

+ 

5  20    2.93 

Altona 

-h  53  32  45.3 



11    0.8     9.999063 

-  5  47  58.39 

— 

0  39  46.35 

Amherst  . 

-f  42  22  17.1 



11  27.5     9.999343 

-  0  18    7.37 

+ 

4  50    4.67 

1  Annapolis 

-f  38  58  53.5 



11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.44 

1  Ann  Arbor 

-f  42  16  48.0 

— 

11  27.3 

9.999346 

+  0  26  43.10 

+ 

5  34  55.14 

Arcetri     .         . 

+  43  45  14.4 

__ 

11  29.9 

9.999308 

-  5  53  15.15 

.. 

0  45    3.11 

Armagh  . 

+  54  21   12.7 

— 

10  54.9 

9.999043 

-  4  41  36.54 

4-, 

0  26  35.5 

Athens 

-h  37  58  20.0    - 

11    9.4 

9.999453 

-  6  43    7.74 

— 

134  55.7 

'  Beloit 

+  42  30    9.0    - 

11  27.8 

9.999340 

+  0  47  55.26 

4- 

5  56    7.30 

Berlin       . 

-f  52  30r  16.7    - 

11    7.7 

9.999088 

-  6    1  46.95 

— 

0  53  34.91 

Berne 

-f  46  67    8.7    - 

II  29.2 

9.999227 

-  5  37  58.04 



0  29  46.0 

Bethlehem 

+  40  36  23.9 :  - 

IJ  22.2 

9.999388 

-  0    6  40.19 

4- 

5    1  31.85 

Birr  Castle 

+  53    5  47.0    - 

A    3.9 

9.999074 

-  4  36  31.14 

4- 

0  31  40.9     1 

Bologna   . 

-f  44  29  47.0 

— 

11  30.5 

9.999289 

-  5  53  36.64 

— 

0  45  24.6     1 

Bonn 

+  50  43  45.0 

— 

11  17.3 

9.999132 

-  5  36  35.33 

— 

0  28  23.29  1 

Bordeaux 

+  44  50  16.7 

__ 

11  30.7 

9.999281 

-  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

+  54  12    9.6 1  - 

10  56.0 

9.999047 

-  5  48  42.84 

0  40  30.8 

Breslau    . 

+  51     6  56.5    - 

11  15.4 

9.999122 

-  6  16  20.75 

— 

1    8    8.71  ' 

Brussels  . 

-h  50  51   10.5    - 

11  16.8 

9.999129 

-  5  25  40.64 



0  17  28.6 

Cambridge  (England) 

-f  52  12  51.6 

— 

11    9.4 

9.999095 

-  5    8  34.79 

— 

0    0  22.75  1 

Cambridge  (Mass,)  . 

+  42  22  47.6 

... 

11  27.6 

9.999343 

-  0  23  41.05 

4- 

4  44  30.99 

Cape  of  Good  Hope  . 

-  33  56     3.4    -f 

10  39.0 

9.999550 

-  6  22    6.78 

-. 

1  13  54.74 

Chapultepec 

+  19  25  17.5   — 

7  12.0 

9.999841 

+   128  26.20 

+ 

6  36  38.24 

Charkow  . 

-h  50    0  10.2  '  - 

11  20.5 

9.999150 

-  7  33    6.74 

— 

2  24  54.7 

Chicago    . 

-f  41  50     1.0 

— 

11  26.2 

9.999357 

+  0  42  15.02 

4- 

5  50  27.06 

Christiania 

4-  59  54  43.7    - 

10    0.2 

9.998914 

-  5  51    5.89 

... 

0  42  53.85  i 

Cincinnati  {New  ObsJ) 

4-39     8  19.5    - 

11  15.a 

9.999424 

+  0  29  29.25 

+ 

5  37  41.29 

Cincinnati  {Old  Obs.) 

4-  39    6  26.5 ,  - 

11  15.6 

9.999425 

+  0  29  47.01 

+ 

5  37  59.05 

1  Clinton     . 

4-43    3  17.0    - 

11  28.9 

9.999326 

-  0    6  34.65 

+ 

5    1  37.39 

Coimbra  . 

4-  40  12  25.8 

— 

11  20.6 

9.999398 

-  4  34  37.54 

+ 

0  33  34.5 

Copenhagen 

4-  55  41   13.6 

... 

10  43.9 

9.999011 

—  5  58  30.96 

-. 

0  50  18.92 

.  Cordoba  . 

-  31  25  15.5 

4- 

10  13.5 

9.999608 

-  0  51  23.84 

4- 

4  16  48.2 

Cracow    . 

4-50    3  50.0 

11  20.3 

S).999149 

-  6  28    2.41 

1  19  50.37 

Dantzig    . 

4-  54  21  18.0    - 

10  54.9 

9.099043 

-  6  22  51.34 

— 

1  14  39.3 

Dor  pat     . 

4-  58  22  47.4 

— 

10  17.6 

9.998948 

-  6  55    5.54 

— 

1  46  53.5 

Dresden  . 

4-  51     2  16.8 

_ 

11  15.8 

9.999124 

-  6    3    6.88 

._ 

0  54  54.84  ! 

Dublin      . 

4-  53  23  13 

— 

11     1.9 

9.999066 

-  4  42  50.04 

t 

025  22 

Diisseldorf 

4-  51  12  25 



11  15.0 

9.999120 

-  5  35  17.04 

0  27    5 

Dun  Echt 

4-57    9  36 



10  30.2 

9.998977 

-  4  58  32.04 

4- 

0    9  40.0 

Durham   . 

4-  54  46    6.2 

— 

10.51.6 

9.999033 

-  5    1  52.24 

4- 

0    6  19.8 

1  Edinburgh 

4-  55  57  23.2 



10  41.5 

9.999005 

-  4  55  28.99 

+ 

0  12  43.05  1 

,  Florence  . 

4-43  46     4.1    - 

11  29.9     9.9993081  —  5  53  13.54 

— 

0  45    1.5 

£PH  89-— 31— 4 
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POSITIONS  OF  OBSERVATORIES. 

{North  LatUudes  and  West  LongUudes  are  Considered  PoHtivi 

1 

.) 

PlMe. 

Lfttttodo. 

BedactioD 
to 

^p. 

Lonsitoae 

0«oocntrio 

LaUtode. 

From  WMhlogUm. 

Prom  Oreeowiob.     1 

i  Greneva    . 

+  46  li  58.8 

^ 

11  30.1 

9.999246 

b     m      8 
-  5  32  48.81 

^^ 

b       lU          . 

0  24  36.Tr 

Georgetown 

-f  38  54  26.2 

— 

11  14.6 

9.999430 

+  00    6.20 

+ 

5    8  18.24  1 

Glasgow  {Missouri) 

+  39  18  45.6 

— 

11  16.2 

9.999422 

+   1    3    5.93 

+ 

6  11  17.97  ! 

;  Glasgow  {Scotland) 

+  55  52  42.8 

— 

10  42.8 

9.999(H)6 

-  4  51     1.44 

+ 

0  17  10.6 

Gdttingen 

H-  51  31  47.9 

— 

11  13.3 

9.999112 

-  6  47  68.28 

0  39  46.24 

Gotha 

+  50  56  37.5 

_ 

11  16.3 

9.999127 

-  5  51    2.57 

_ 

0  42  50.53 

Greenwich 

+  51  28  38.4 

— 

II  13.6 

9.999113 

-  5    8  12.04 

0    0    0 

Hamburg 

-1-  53  33    7.0 

— 

11    0.8 

9.999062 

-  5  48    5.74 

— 

0  39  53.7 

Hanover  . 

+  43  42  15 

— 

11  29.8 

9.999309 

-  0  19    4.13 

+ 

4  49    7.91 

1  Hastings^n*Hudson 

+  40  59  25 

— 

11  23.6 

9.999378 

-  0  12  42.4 

+ 

4  55  29.64 

1 

1  Haverford 

+  40    0  40.1 

.i_ 

11  19.8 

9.999402 

-  0    6  59.34 

+ 

5    1  12.70 

i  Helsingfors 

+  60    9  43.3 

.. 

9  67.1 

9.998909 

-  6  48    1.20 

1  39  49.16 

1  Hudson    . 

+  41  14  42.6 

— 

11  24.4 

9.99937! 

+  0  17  32.12 

+ 

5  25  44.16 

1  Ipswich    . 
Karlsruhe 

+  52    0  33.0 

— 

11  11.0 

9.999100 

-  5  13    7.84 

0    4  55.80 

+  49    0  29.6 

— 

11  24.2 

9.999175 

-  5  41  48.55 

— 

0  83  36.51 

Kasan 

+  55  47  24.2 

■^ 

10  43.0 

9.999009 

-  8  24  40.94 

.. 

3  16  28.9 

Kew 

+  51  28    6 

— 

11  13.6 

9.!)99II4 

-  5    6  56.94 

+ 

0    1  15.1 

1  Kiel 

+  54  20  29.7 

— 

10  45.0 

9.999043 

-  5  48  47.80 

0  40  35.76 

Kiew 

+  50  27  11.1 

— . 

11  18.6 

9.999139 

-  7  10  12.68 

.-. 

2    2    0.64 

1  Kdnigsberg 

+  54  42  50.6 

— 

10  52.0 

9.999034 

-  6  30  10.95 

— 

1  21  58.91 

1 

Kremsmiinster . 

+  48    3  23.7 

.^ 

11  27.0 

9.999199 

-  6    4  44.24 

... 

0  56  32.2 

'  Leiden 

+  52    9  20.0 

— 

M    9.8 

9.999097 

-  5  26    8.39 

.-. 

0  17  56.35 

Leipzig    . 

+  51  20    6.3 

—. 

11  14.3 

9.999117 

-  5  57  46.06 

.. 

0  49  34.02 

Leyxon 

+  51  34  34 

— 

11  13.0 

9.999111 

-  5    8  11.17 

+ 

0   0    0.87 

.  Lisbon  {Marine  Obs, 

■) 

+  38  42  17.6 

— 

11  13.5 

9.999435 

-  4  31  47.04 

+ 

0  36  25.0    1 

Lisbon  {Royal  Obs.) 

+  38  42  31.3 



11  13.6 

9.999435 

-  4  81  27.36 

+ 

0  36  44.68  , 

Liverpool 

+  53  24    4 

— 

11     1.8 

9.999066 

-  4  55  54.84 

+ 

0  12  17.2 

'  Liibec 

+  53  61  31.2 

— 

10  58.6 

9.999055 

-  5  50  57.59 

0  42  45.55  < 

1  Lund 

+  55  41  52.1 

— 

10  43.8 

9.999011 

-  6    0  57.07 

— 

0  52  45.03 

Lyons 

+  45  41  40.0 

— 

11  30.5 

9.999259 

-  5  27  19.90 

— 

0  19    7.86  ' 

Madison  • 

+  43    4  37.0 

.. 

11  28.9 

9.999325 

+  0  49  24.11 

+ 

5  57  36.15 

Madras 

+  13    4    8.1 

— 

5    3.3 

9.999926 

-10  29  11.44 

5  20  59.4 

Madrid     . 

+  40  24  30.0 

— 

II  21.4 

9.999393 

-  4  53  26.64 

+ 

0  14  45.4 

1  Manheim. 

+  49  29  11.0 

— 

II  22.5 

9.999163 

-  5  42    2.56 

— 

0  33  50.52 

Marburg  . 

+  50  48  46.9 

— 

11  16.9 

9.999130 

-  5  43  17.04 

— 

0  35    5.0 

Markre^  . 

+  54  10  31.8 

... 

10  56.2 

9.999047 

-  4  34  23.64 

+ 

0  33  48.4 

Marseilles 

+  43  18  19.1 

— 

11  29.3 

9.999320 

-  5  29  46.68 

0  21  34.64 

Melbourne 

-  37  49  53.3 

+ 

11    8.6 

9.999456 

-14  48    6.21 

.— 

9  39  54.17 

Mexico     . 

+  19  26     1.3 

7  12.2 

O  OQQOJn 

+   1  28  14.63 

+ 

6  36  26.67 

Milan 

+  45  27  59.2    - 

11  30.6 

9.999265 

-  5  44  58.01 

— 

0  36  45.97 

,  Modena    . 

+  44  38  52.8 

^^ 

11  30.6 

9.999285 

-  5  51  54.84 

.^ 

0  43  42.6    , 

Montsouris 

+  48  49  18.0 

— 

1 1  24.8 

9.999180 

-  5  17  32.72 

— 

0    9  20.68 

Moscow    . 

1 

+  55  45  19.8 

— 

10  43.3 

9.999009 

-  7  38  28.94 

— 

2  30  16.9 

Mouut  Hamiltoi 

D 

+  37  20  23.5 

— 

11    5.5 

9.99946H 

+  2  58  22.05 

+ 

8    6  34.09 

Munich 

+  48    8  45.5 

— 

1 1  26.7 

9.999197 

-  5  54  38.17 

0  46  26.13 

Naples     . 

+  40  51  45.4 

.. 

11  23.1 

9.999381 

-  6    5  12.94 

... 

0  57    0.9 

Nashville 

' 

+  36     8  58.2  '  - 

10  57.3 

9.!W9497 

+  0  38  55.93 

_  + 

547^7.97_ 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  LongUudi 

3S  are  Considered  Positive.) 

1 

Latitude. 

Rednotlon 
to 

Log/t>. 

Longitude 

Place. 

Geocentrio 

Latitude. 

From  Wanhington. 

From  Greenwich. 

Natal        . 

-  29  50  47 0 

+ 

1     // 
0  55.3 

9.999642 

h       lU        9 

-  7  10  13.20 

Ii     m      8 

-  2    2    1.16 

Neuchatel 

+  46  59  51.0 

11  29.1 

9.999226 

-  5  36    2.24 

-  0  27  50.2 

New  Haven 

■f  41   18  36.5 



11  24.6 

9.999370 

-  0  16  29.90 

4-4  51  42.14 

New  York  (Columb,  Coll.) 

4-40  45  23.1 



11  22.7 

9.999384 

-  0  12  18.40 

4-  4  55  53.64 

New  York  (Ruthbbfurd) 

-f  40  43  48.5 

— 

11  22.6 

9.999384 

-  0  12  15.00 

4-  4  55  57.04 

Nice 

+  43  43  16.7 



11  29.8 

9.999309 

-  5  37  24.24 

-  0  29  12.20 

Nicolaeff . 

+  46  58  20.6 

— 

11  29.2 

9.999226 

-  7  16    6.14 

-  2    7  54.1 

Odessa     . 

+  46  28  36 

— 

11  29.8 

9.999239 

-  7  11  14.34 

-  2    3    2.3 

Ogden 

+  41   13     8.6 

— 

11  24..3 

9.999372 

4-  2  19  47.52 

4    7  27  59.56 

0-Gyalla . 

+  47  52  43.4 

— 

11  27.4 

9.999204 

-  6  20  57.63 

-   1  12  45.59 

Olmutz     . 

4-  49  35  43 

... 

11  22.1 

9.999160 

-  6  17  14.64 

-  1    9    2.6 

Oxford  {Mississippi) 

4-  34  22   12.6 

— 

10  42.9 

9.999540 

4-  0  49  55.05 

4-5  58    7.09 

Oxford  (Radcliffe)     . 

-f  51  45  36.0 

— 

11  12.0 

9.999106 

-  5    3    9.44 

4-  0    5    2.6 

Oxford  ( University)  . 

-f  51  45  34.2 

— 

11  12.0 

9.999106 

-  5    3  11.64 

+  05    0.4O 

Padua 

-f  45  24     2.5 

— 

1 1  30.6 

9.999266 

-  5  55  41.17 

-  0  47  29.13 

Palermo  . 

4-38     6  44 

_ 

11  10.2 

9.999449 

-  6     1  37.04    -  0  53  25.0 

Paramatta 

-  38  48  49.8 

+ 

10  37.8 

9.999553 

-15  12  18.24!  -10    4    6.2 

Paris 

4-48  50  11.8 

— 

11  24.8 

9.999179 

-  5  17  32.99    -09  20.9r>  | 

Philadelphia     . 

4-  39  57     7.5 

— 

11  19.5 

9.999404 

-  0    7  33.58 

+  5    0  38.46 

Plonsk      . 

-f  52  37  40.0 

— 

11    6.9 

9.999085 

-  6  29  44.05 

-   12132.01 

Poia 

4-  44  51  49.0 

.^ 

11  30.6 

9.999280 

-  6    3  35.22 

-  0  55  23.18 

Portsmouth 

4-  50  48    3.0 

— 

11  17.0 

9.999130 

-  5    3  48.14 

+  0    4  23.90 

Potsdam  . 

4-52  22  56 

— 

11    8.4 

9.999091 

-  6    0  29.04 

-  0  52  17 

Poughkeepsie   . 

4-  41  41  18 

— 

11  25.8 

9.999360 

-  0  12  38.44 

+  4  55  33.6 

Prague     . 

4-  50    5  18.8 

— 

11  20.2 

9.999148 

-  6    5  53.44 

-  0  57  41.4 

Princeton 

4-  40  20  57.8 



11  21.2 

9.999394 

-  0    9  34.54 

+  4  58  37.50 

Pulkowa  . 

4-  59  46  18.7 

— 

10    1.8 

9.998917 

-  7    9  30.71 

-  2    1  18.67  ' 

Quebec    . 

4-  46  48  17.3 

— 

11  29.4 

9.999231 

-  0  23  22.74 

+  4  44  49.3 

Rio  de  Janeiro . 

-  22  54  23.8 

+ 

8  14.0 

9.999782 

-  2  15  30.63 

+  2  52  41.41 

Rochester 

4-43     8  15 

11  29.0 

9.999324 

4-  0    3    8.04 

+  5  11  20.08 

Rome  (CoZZ.  Rom.)  . 

4-  41  53  53.7 

_ 

11  26.3 

9.999355 

-  5  58    6.74    -  0  49  54.70 

San  Fernando  . 

4-  36  27  41.5 

— 

10  59.5 

9.999490 

-  4  43  22.44  ,  -f  0  24  49.6 

Santiago  de  Chile 

-  33  26  42.0 

-f 

10  34.4 

9.999561 

-  0  25  25.74    -f  4  42  46.30 

Schwerin . 

-f  53  37  38.2 

11    0.2 

9.999061 

-  5  53  52.74 

-  0  45  40.7 

Senflenberg 

-f  50     5  10.1 

- 

11  20.2 

9.999148 

-  6  14    2.64 

-   1    5  50.6    ! 

South  Hadley  . 

4-  42  15  18.2 



1 1  27.3 

9.999346 

-  0  17  51.75 

+   4  50  20ii9 

Speier 

4-  49  18  55.4 

— 

11  23.2 

9.999167 

-  5  41  57.64 

-  0  33  45.6 

St.  Louis . 

4-  38  38     3.6 

— 

11  13.2 

9  999437 

4-  0  52  37.07 

+  6    0  49.11 

St.  Petersburg  . 

4-  59  56  29.7 

— 

9  59.8 

9.998913 

-  7    9  25.54 

-  2    1  13.5 

Stockholm 

4-  59  20  33.0 

— 

10    6.9 

9.998927 

-  6  20  26.04 

-   1  12  14.00 

Stonyhurst 

4-  53  50  40 



10  58.7 

9.999055 

-  4  58  19.36  14-09  52.68  i 

Strassburg  {New  Obs.) 

4-  48  34  59.7 

— 

11  25.5 

9.999186 

-  5  39  16.69 

-  0  31    4.65 

Strassburg  (Old  Obs.) 

4-  48  34  53.8 

— 

11  25.5 

9.999186 

-  5  39  14.53 

^0  31    2.49 

Sydney     . 
Taschkent 

-33  51  41.1 

-f 

10  38.3 

9.999552 

-15  13    1.64 

-10    4  49.6 

4-  41   19  32.2 

— 

1 1  24.7 

9.999:J69 

-  9  45  22.84  '  -  4  37  10.80 

Toulouse . 

4-  43  36  47 

.^ 

11  29.7 

9.999312 

-  5  14    3.14    -  0    5  51.1 

Turin 

4-45     4     6.0 



11  30.7 

9.999275 

-  5  39    0.44    -  0  30  48.4  J 
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POSITIONS  OF  OBSERVATORIES. 
( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 


PlMO. 


Twickenham    . 
Univ.  of  Virginia 
Upsala 
Utrecht    . 
Venice     . 

Vienna  (Josephstadt) 
Vienna  (New  Obs.)  . 
Vienna  (Old  Obs,)   . 
Warsaw  . 
Washington 

West  Point 
Wilhelrnshaven 
Williamstown  (Mass,) 
Williamstown  (Fictoria) 
Wiba 

Windsor  . 
Zarich      . 


Lfttitade. 


+  51  27 
+  38  2 
+  59  51 
+  52    5 


4.2 

1.2 

31.5 

10.5 


RedaoUon 

to 
G«ocQntrio 
Lutitade. 


Log  A>- 


+  45  25  49.5 

+  48  12  53.8 
+  48  13  55.4 ! 
+  48  12  35.5 
+  52  13    5.7 
+  38  53  38  8 

+  41  23  31 
+  53  31  52.0 
+  42  42  49 

-  37  52    7.2 
+  54  41     0 

-  33  86  28.9 
+  47  22  40.0 


II  13.7 
II    9.8 ' 

10  0.6 

11  10.9! 
II  30.6 

II  26.6 
11  tW.5! 
II  ^.6 
II    9.4 
11  14.5 

II  24.9 
II  0.9 
1 1  28.3 
II  8.8 
10  52.3 


9.999114 
9.999448 
9.998916 
9.999096 
9.999266 

9.999195 
9.999195 
9.999195 
9.999095 
9.999430 

JT.lKliloOtj 

9.999063 
9.999334 
9.999455 
9.999035 


+  10  35.9     9.999558 
—  1128.5;   9.999216 


Longitado 


h     m      • 

-  5    6  58.94 
+  0    5  48  68 

-  6  18  42.23 

-  5  28  43.74 

-  5  57  37.44 

-  6  13  37.34 

-  6  13  33.26 

-  6  18  43.78 

-  6  32  19.44 
0    0    0 

-  0  12  22.71 

-  5  40  47.25 

-  0  15  18.6 
-14  47  50.84 

-  6  49  23.94 

-15  11  82.81 

-  5  42  24.64 


From  WMhlnictoii      From  Oreeniriob. 
h     m      8 

+  0    1  13.1 

+  5  14  00.-72 

-  1  10  30.19 

-  0  20  31.7 

-  0  49  25.4 

-  1    5  25.8 

-  1    b2lJ22 

-  1    5  81.74 

-  124    7.4 
+  58  12.04 

+  4  55  49.88 

-  0  82  35.21 
+  4  52  53.44 

-  9  89  88.8 

-  141  11.9 

-10    8  20.77 

-  0  84  12.6 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  r— THE  EPHEMERIS  FOR  THE  MERIDIAN  OP  GREENWICIL 

Thb  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  son  and  moon ; 
the  distances  of  the  moon  from  the  centres  of  the  snn  and  the  fonr  most  conspicnons 
planets,  and  fh>m  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercary,  Venns, 
MarSf  JapiteTi  and  Satnm,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranns  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  coordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ediptio, 
the  equation  of  the  equinoxes,  etc 

TIME. 

Astronomers  make  use  of  several  difierent  kinds  of  time:  mean  solar  time;  true,  or  apparent 
solar  time,  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
Phis  is  the  roost  natural  and  direct  measure  of  time.  But  the  intervals  betweon  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  moticm  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  TVme,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  reguhited 
to  mean  solar  time. 

TVtie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difierence  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — S.dereal  time  is  measured  by  the  daily  motion  ol  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.    Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
BFB  89—31—0 


490  THE  AMEBCIAl^  EPHEMEBIS. 

A  Sidweal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3°*  56*  shorter  than 
the  mean  solar  day ;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3™  56'  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day, — The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  hours  each,  of  which  the  Erst 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Aitronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty- four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o'clock,  A.  M.,  civil  time,  is  January  8th,  14^,  astronomical  time ;  and  January  9th,  2  o'clock, 
P.  M.,  civil  time,  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this: — If  the  civil  time  is  marked  A,  ilf.,  take  one 
from  the  day  and  add  twelve  to  the  hourSy  and  the  resuU  is  the  astronomical  time  wanted  ;  if  the 
eivU  time  is  marked  P.  ilf.,  take  away  the  designation  P.  ilf.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time^  we  simply  write  P.  M,  after  it^  if  it  is  less  than  12 
hours.  If  greater  than  12  hoursy  we  subtract  12  hours  from  it^  add  1  to  the  days^  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  westy  added  to  the  local 
time,  or,  when  east^  subtracted  from  the  local  time,  the  result  is  the  correspond mg  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinaril3 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Sun*s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  difier- 
ences  of  these  quantities  for  one  hour.  By  multiplying  this  difierence  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0™  O*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  bofore 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

L<M  the  sun^s  declination  be  required  at  apparent  noon,  1889,  May  30,  at  a  place  whose 

longitude  is  180** 2(K,  or  l^**  1"»20*  west  from  Greenwich: 

h      m      i 
Local  apparent  time  M«y  30,        0      0      0 

Longitude  from  Greenwich  (additiTe)  .       12      1     SIO 

Greenwich  apparent  time    .  M«j  90,       12      1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12** .022 
af\er  Greenwich  apparent  noon  on  May  30,  or  11^.978  before  l^reenwich  apparent  noon  on 
May  3!. 

On  page  74  of  the  Cphemeris  we  find  that  the  change  of  decimation  in  one  hour  is 

May  30,  at  Greenwich  Apparent  noon  21.88 

Mmj  3i,  at  Greenwich  apparent  noon  20.93 

Difference  for  one  day         .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation ;  that  is,  for  6  hours  aAer 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  as  follow :  — 

Difference  for  one  hour,  May  30    .  21.88 

Change  for  0J25  of  a  day  or  0".96  X  0J2S  .  OM 

Difference  at  6  boura  after  noon  21.64 
21".64  X  12.022  s-aeO^.l  a-4'90'M 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  50  3&6 

Change  in  12.022  boars  (additiTe)  4  20.1 

Ban's  declination  at  time  of  obeerration   .  .  N.  21  54  56.6 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
cotwt  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31 ;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  21'^.2.    Then,  we  find : — 

Declination  at  Greenwich  noon,  May  31  .    N.  21  59'  lOJS 

Product  of  21  "5X11 .978«253".9  ( subtraotive  )  4  13.9 

San*e  declination  at  time  of  observation  .  .    N.  21  54  566 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
both  to  be  right 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch^s  American  Practical  Naxfigalor, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant 
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The  Sun*s  Semidiatneter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  scmidiameter  is  used  in  reducing  the  altitade  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  (if  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  scmidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun's 
centre  over  the  wires  of  a  transit- instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  fir^t,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day.  The  SarCs  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon,  The 
liourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  ia  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  m  the  example  of  the  sun's  declination  on  the  preceding  page. 

The  sun's  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  colunm  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv* 
alent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9^.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  mtervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LII  of  Bowditch's  Navigator^  will  give  the  mean  Ume  required.  This  reduction  may 
also  be  found  by  multiplying  9*.6296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II :  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1689,  May  15, 

9^  2"  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*  lO',  or  6^  40*»  40»,  west  of 

Greenwich. 

h   m    ■ 
Local  antronomical  mean  time  .  •  Maj  14,        21    2  3<) 

Longitude  from  Greenwich  (additive)  •  •  6  40  40 

Greenwich  mean  time .  ...  May  15,  3  43  I0aK3i».7J94 
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BwCi  Right  AMcentum,  EquaHtm  of  T\m§. 

h   m     ■  ID     • 

Ma  J  15,  Greenwich  noon    .    3  29  A6J97  Maj  15,  noon     .        .    3  50Jb4  (additiTe) 

H.D.9».880X3.7I94    .        .  -j-    0  3675  H.D.  — 0«.(W4X3.72.  —    0.09 

3  30  22.7U  3  50.75 

In  this  case,  the  hoarly  differences  interpolated  to  half  the  intenraJ,  or  l*^J9  after  noon,  have  been  need. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  redaction  could  also  bare  been  found 

bj  Table  VI,  A.,  of  Bowditch's  Jfatigator^  but  to  seconds  onlj. 

2. — If  the  sidereal  tiin«)  is  required  for  ibe  same  date  and  time,  we  have:  — 

h    m     • 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  33  36.81 

Hourly  difference  <>.8565X  3.7194  .  .    ^    0  36.66 

Add  the  local  astronomical  mean  time  .    21     3  30  00 

The  required  sidereal  time  is  (rejecting  iM*>)     .  .      0  36  43.47 

The  reduction  0»36'.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
3i>  43"  Id*.    Also,  by  Table  LI  of  Bowditcii's  Jfavigator,  the  reduction  is  Cm  36*.7. 

3. — Oo  1889,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100^  W  W.,  suppose  the  sidereal 

time  to  be  0^36"'37M6,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -|-6^4^^0*,  or  -|-6**-67ti. 

h    m    s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  iK)  40.25 

The  H.  U.  9>.8565  X  6.678,  or  the  reduction  for  6^ 4»»  40*  in  Table  III  •  +_  >     5Jtt 

The  sidereal  time  of  local  mean  noon  .      3  30  46.07 

The  given  sidereal  time  (+24^,  if  necessary  for  the  following  subtraction)    .  24  36  37.16 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    .  21    5  5l.09aB2l>>.0975S5 

— 9».8296  X  21.097525,  or  the  reduction  for  21»'  5»  51«.0*»  in  Table  II  .  .  —    3  27.38 

The  required  astronomical  mean  time  is  .  May  14,  21     2  23.71 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  affected  by  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X' ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  X\  the  same  coordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  af\er  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reduciug  intervals  of  sidereal  time 
to  mean  solar  time;  or,  approximately,  from  Table  LII  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  n<>on  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —9>.8296X  6.678,  or  the  reduction  for  long.,  Table  II 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    .  .      0  36  37.l6»0t>.6103 

The  sum  is  ......  . 

—  9*J»96  X  0.6103,  or  the  reduction  for  O^*  36"  37«.2  in  Table  II    . 
The  required  astronomical  mean  time  May  14, 
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20  26  58.19 

—  1  5.64 

20  25  52.55 

0  36  37.16 
21  2  29.71 

—  0  6.00 

21  2  23.71 
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Page  ^V  contains  The  MoorCs  Semidiameter  and  Equatorial  Horizontal  ParaUaXy  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences;,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
NaoigcUoTy  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  moon  it  to  be  taken  out  for  1689,  May  21,  10^,  P.  M.,  Green- 
wich mean  time,  we  tee  that  the  difference  of  the  temidiameters  at  noon  and  midnight  of  May  21  ia  6".7; 
th*n, 

aa     12h     :     10^     =    6".7     :     5".6, 
which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  semidiameter  is  decreas- 
ing.   The  moon's  semidiameter  then,  for  May  21,  10»»,  is  15'  52".4  —  6".6,  or  15'  46".8. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moovis  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  lon^tude,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place,  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXVIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Right  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  Diff,fw  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1889,  May  1, 
IQh  iQm  308^  astronomical  mean  time  at  Greenwich :  — 

Rif^ht  Ascension.  DeclintUion, 

Mayl,  lO*" 4    2  31* .50 N.  if  15  2l"9 

Diff.  2i.0154  X  10.6  .  «      +  21.16  7".763  x  10.5      «       +    1  21.5 

May  1,10^10"  30«    ...      4    262.66 N.  17  16  43.4 

The  differences  interpolated  for  5in.2^  0^.09  are,  for  the  right  ascension  2*.0156,  and  for  the  declinatioo 
7". 756,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon^s  Perigee  and 
Apogee^  or  least  and  greatest  distances  from  the  earth. 

Pages  Xni — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west,  or  east  side  of 
♦i»o  moon. 
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Au  observer  on  the  euth'e  smfMe  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
bin  instroment  and  for  the  semidiameter  of  the  objecta,  and  cleared  it  firom  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distance*} 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  sue- 
cessive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  1";  or,  as 
it  is  usually  called,  the  Prapartianal  Logarithm  qf  the  Difference,  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  »/,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
F.  L.  of  Diff,  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanae»distance  is  used ;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanai- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  qf  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

Aa  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemerin,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference',  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  not^Ml 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
widi  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  frt)m  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  r^;nlated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  frx>m 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

At  Ao  example  of  finding  the  Greenwich  mean  time  fit>m  a  lanar  dittance,  soppoee  that  in  1889,  May  !:>, 
the  corrected  diitance  of  the  moon's  centre  fVoro  that  of  Antareg  is  46^  IW :  — 

Corrected  dittance  .    4o  12    0 

Dittance  in  Ephemeris  May  I^  XV*   . 

Difference  .... 


Time  from  XV^  (^^fter)  .... 
Corr.  for  3d  Diff.,  Table  I         .  .  . 

Oreennvirh  mean  time  May  12.  15  33    4 
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.    46  31  33 

PL. 

Ot«7H 

.      0  19  33 

PL. 

0  9641 

li    m      ■ 

.  +  0  33    8 

.+            2 

P.  L 

0.7363 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  redaction  of  the  Greenwich 
time  would  be  found  thus :  — 

From  Ephemeris  .  .     P.L.  Oi2SI78 

Diff.  of  distances,  19' 33"  =  1173" log  3.0693 

Red.  of  Greenwich  time,  1982>  =  0)>33»  9*        .  .  .log  3J2971 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox^  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  obtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  lef\  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — ^271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Redtu;,  to  Mean  Eq^x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  nioon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  419. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elementn 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (  Hansen  )  gives  the  true  inclination  of  the  earth^s 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox ;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  !^n*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun^s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  av  seen  from  the  centre  of  the  sun. 

PART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulse  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bbssel,  and  the  constants  of  Peters  and  Struve.  The  formulae  by  which  the  star*numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-Nutnbers^  A^  B^C^  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  whic^  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  mast  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side* 
real  hour  and  tenth  of  midnight  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Compuiation  of  the  appartfd  pUut  ofct  BooHsfor  1889,  Abv.  4,  fir  ike  upper  irmntk  ai  WMmgton, 


(Star-Catalogue)    log  a       0.4492 

\ogb      8.304611 

logc 

8.775611 

log  if       8.582311 

(Page  284)              log  A      9.6790 

log  B     9.8500 

logC 

1.1341 

log  D      1.1489 

(8ur-Catalogue)    log  a'      lJ2275ii 

log  b'     9.7320 

logc' 

9.7714 

log  If'      9.4543  m 

log^n   0.1282 

logB^  8.l546fi 

logCi 

;   9.909711 

log  Dd  9.7305m 

log^n'  0.9063  m 

log  j?&' 9.5820 

log  Ce*  0.9055 

log  D  if'  0^025  m 

Mtan  PUm,  1889.0,  (page  298)      Oo  « 

14  10  36.919 

«J*--f 

iS  45  37^8 

J«« 

+    1.343 

Aa'^ 

—    8U)6 

Bb^ 

—    0.014 

Bb'^ 

+    0.38 

Ce^ 

-    0.812 

Cc'  = 

+    8.04 

Dd^ 

—    0.537 

Dd'^ 

-    4.00 

E        B 

—    0.003 

r^'  = 

-     1.68 

r  ft^ 

—    0.065 
14  10  35.831 

«5--f 

Apparent  Place,  1889,  Jfov,  4,         as 

19  45  32.66 

Pages  285—292  contain  the  Independent  Star^Numbers^  which  can  be  used  for  the  same  pur- 
pose.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessrl  by  the  relations  given  oo  page 
280,  where  are  also  found  the  formulsB  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
constants,  a^  b^  c,  d,  af^  V^  c^,  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  bo  determined  when  it  is  not  convenient  to  compute  these 
numbers. 

EPB  89 — 32 — 1 


498 


THE  AMERICAN  BPHBMBRIS. 


The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

ComputcUum  of  the  appartrU  place  of  a  Booiisfor  1889,  Nov.  ^yfor  the  upper  trantU  at  Wiaakmgton, 


ao  =  212  39 

G=     /l3'7 
K=   44    4 

log  tV  8.8231) 

log  g  0.98*24 

log  •in(O-l-ceo)  9.7782  « 
log  tan  do  9.5554 

log(^)  9.1399  li 


<5o  =  4-li^  45.6 

G+ao=    21^62.7 
H-|-ao=    256  43. 


JogiV 
log  A 


8.8239 
1.2918 


log  iin  (fZ-f-Oo)  9.9882  n 
log  sec  So  0.0264 

log  (A)  0.1303  n 

Apparent  R.  A., 


tto  =  14  10  35.919 

/    =  -h     1.464 

(g)   =  —     0.138 

(A)    =  —     1.350 

Tfi  =  —    0065 

a   =  14  10  35.830 


log  g  0.9824 

log  cog  (G+Oo)  9.9030  n 
log(^)  0.8854  n 


logs 

log  C08  do 

log  (i) 


0.7714 
9.9736 
0.7450 


log  A  1.2918 

log  COB  (H+cto)  9.3613  n 
log  sin  do  9.5290 

log  (AO  0.1821  n 

Apparent  Dee., 


So 


=  -h  19  45  37'98 

=  —     7.68 

=«  —     1.52 

=  +    5.56 

=  —     1.68 


+  19  45  32.66 


Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1889,  or  the  moment  when  the  sun's  mean  longitude  is  280®. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working^catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian ;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Urs® 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Me€m  Solar  Dale, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  left  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with  each  co-ordinate  is  given,  m  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  THme  for  Apparent  Noon  b  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  tinte.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun^s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem- 
eris  for  the  Meridian  of  Greenwich, 

Pages  385 — 292  contain  die  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid* 
ian  of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  six  of  the 
major  planets  (Mars  not  being  observable  at  transit),  and  their  semidiameters  and  horizontal 
parallaxes,  for  the  moments  of  all  those  transits  over  the  meridian  of  Washington  which  can  be 
observed. 


PABT  J/J— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  G^reenwich  mean  time. 

Pages  410 — 418  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  \he 
sun  which  occur  during  the  year. 
£PH  ao — 39 — 3 


500  THB  AMBBIOAN  EPHBMBRIS. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  ^^  Eclipse  begins^'  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  ^^ Central  eclipse  begins'^  when  the  axis  of  the  moon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^'  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^^  Central  eclipse  ends'^  and  ^^  Eclipse  ends^'  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1889,  Jan.  1,  begins 
at  San  Francisco,  Cal. 

We  compare  the  distance  of  the  place  frpm  the  curves  of  8**  and  9**  and  we  find  it  to  corres- 
pond to  about  20  minutes,  therefore  the  time  of  beginning  is  approximately  8**  20°*,  which 
is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  result  will 
be:- 

b       m 

Greenwich  mean  time       ....  Jan.  1,  8  20 

Longitude  West —      8      D.6 

Local  mean  time 1,  0  10.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  Jl,  and  directed  toward  the  north  ;  X  and  y  are  then 
.the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  (f,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  ^rth  toward  the  moon  and  sun.  The  angle  /t  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
EPU  89 — 38 — 4 


USB  OF  THE  TABLES. 


501 


The  quantities  I  and  l^  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane^  I  cor- 
responding to  the  penumbra,  and  I'  to  the  umbra,  or  annulus.  The  notation  is  that  of  Ghauve* 
ifBT^s  Spherical  and  Practical  Astronomy^  in  which  I'  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles y  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  ;i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  ^,  r)  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulce  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

represented  by  p  cos  ^'  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,  and  ^  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ^  s=  F  cos  f 

.        sin  ^ 
/o  sm  /  =  -^ 

ip  beings  as  usual,  the  geographic  latitude. 

TM%  for  Computing  the  Geocentric  Co^ordimUes  of  m  Plmcs. 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d^  cos  (f ,  and  /i.     Put : 
/I,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  obsenrer  will  then  be:  — 

^  B>  ^  cos  ^  sin  ( /i  —  A  ) 

T)  f=sp  sin  if^  cos  d  —  p  cos  ip'  sin  d,  cos  ( /x  —  >l ) 

C  B  /o  sin  ^  sin  d  -I-  /o  cos  9/  cos  d  cos  (;i  —  A ) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

?/  =  [7.63992]  /o  cos  9/  cos  ( /i  -  A) 

rf  ==  [7.63992]  ^  cos  ^'  sin  d  sin  (/£  -  >l )  =  [7.S3992]  $  sin  d 

C'  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  y^  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae :  — 

m  sin  JIf  =0?  —  $ 
m  cos  JIf  =  y  —  17 

n  sin  iV  =  a/—  f' 

n  cos  iV  =  y'—  rf 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z— Ctan/ 

/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have- 
in  =  L 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

msin(Jlf— iV) 
sm  ^  = ^-j '" 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  ijf  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  ip  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  ^  for  which 
cos  iff  is  positive.  This  value  lies  between  the  limits  +  90**  and  —  90**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  __         m  cos  ( Jtf  —  iV)         h  cos  ip 

"~  n  n 

For  ending  :  m  cos  ( JIf  —  iV)         h  cos  ip 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  r.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
only  one  is  to  be  considered  approximately  correct 
EPB  89 — 39—6 


USB  OV  THE  TABLES. 


503 


The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  snail  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with* 
out  repeating  the  computation. 

Theorem. —  The  error  of  each  result  U  approximately  proportional  to  the  square  of  the  cor* 
rection  t,  multiplied  hy  the  sine  of  the  sun*s  hour-angle^  (/i— i),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  r^  sin  {fi^X)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  diflTerence  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such, a  way  as  U)  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  aAemoon, 
and  its  value  should  never  materially  exceed  0™.001  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  afler  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — ^The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  iV  —  v^  ±  180° 

For  end :  P  ^  N  -^  4* 

it  being  assumed  that,  in  each  case,  the  value  of  v^  is  taken  between  the  limits  ^  90°. 


Compulatwn  of  the  St^ar  Edipse  of  1889,  January  1,  for  Point  JbrtnOy  CaL 

Latitude,     f  =  +    38°  57'  lO'' 
Longitude,  ^l  »  +  123  44  42 
Constants  for  the  given  place :  — 

P  sin  <f'  =  9.79609 
^  cos  f'-s  9.89136 
From  the  Eclipse  Charts  we  find  :he  approximate  times  of  the  phases  as  follow:  — 

h        m 


Beginning 
Total  phase 
Ending 

Mean  Time, 

8 

9 

11 

20     \ 

45      \     Greenwich  Mean  Time. 

10     S 

BegtBOlnx.                    ToUlpbMe. 

gh  20«n                    g*-  45« 

Kadlnf. 
II^IO- 

X 

123  67  18 

123  44  42 

0  12  36 

145  12    3 

123  44  42 

21  27  21 

166  26  48 

123  44  42 

42  42    6 

P 

8iD( 

COSf' 

9.89136 
7.56409 

9.89136 
9.56322 

9.89136 
9.63134 

log? 

7.45545 
+    0.002854 

9.45458 
+    0.284S8 

9.72270 
+  0.63806 
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Greenwich  Mean  Time, 


'.l)-(2) 


coed 

(1) 

sin  d 
008  (p— A) 

(2) 


p  mn  ^ 
Bind 

(8) 

p  COS  ^ 
COS  (2 

COS  (/^— A) 


(8)+(4) 


(4) 


const,  log 

/»C08f'C08(A£— -^) 

logf' 

const.  log 
^smd 

y 

a/ 


y'-V 

msin  i(f 

mcositf 

tan  Jlf 


9.79609 

9.96422 

9.76031 

+  0.67585 

9.89136 
9.59080  n 
9.99999 
9.48216  n 
-  0.30350 
+  0.87935 

9.79609 
9.59080  n 


9.38689  n 
-  0.24372 

9.89136 
9.96422 
9.99999 


9.85557 
+  0.71710 
-f-  0.47338 

7.63992 
9.89135 
7.53127 
+  0.003398 

7.63992 
7.04625  n 


4.68617  n 

-  0.0000048 

-  0.53712 
+  0.00285 

-  0,53997 

+  0.86613 
-f  0.87935 

-  0.01322 

+  0.00959 
+  0.003398 
-h  0.006192 

-  0.000093 

-  0.0000048 

-  0.0000882 

9.73236  n 
8.12123  n 


9»>45» 

9.79609 

9.96423 

9.76032 

+  0.57586 

9.89136 
9.59064  n 
9.96881 


9.45081  n 
-  0.28237 
+  0.85823 

9.79609 
9.59064  n 


9.38673  n 
-  0.24363 

9.89136 
9.96423 
9.96881 


9.82440 
-h  0.66741 
+  0.42378 

7.63992 
9.86017 
7.50009 
+  0.003163 

7.63992 
9.04522  n 


6.68514  n 

-  0.0004843 

+  0.27802 
-h  0.28483 

-  0.00681 

+  0.85754 
-f  0.85823 

-  0.00069 

-h  0.00959 
+  0.003163 
+  0.006427 

-  0.000087 

-  0.000484 
-h  0.000397 

7.83315  « 
6.83885  n 


9.79609 

9.96425 

9.76034 

+  0.57588 

9.89136 
9.59061  If 
9.86623 
9.34820  n 
-  0i«295 
+  0.79883 

9.79609 
9.59061  n 


9.38670  n 
-  0.24361 

9.89136 
9.96425 
9.86623 


9.72184 
+  0.52704 
+  0.28343 

7.63992 
9.75759 
7.39751 
+  0.002496 

7.63992 
9.31331  n 


6.95323  n 

-  0.0008979 

+  1.09310 
+  0.52808 
+  0.56502 

-f-  0.85041 
+  0.79883 
+  0.05158 

-h  0.00959 
+  0.002496 
-h  0.007094 

-  0.000081 

-  0.000898 
+  0.000817 

9.75207 
8.71248 


1.61113 


0.99430 


1.03959 
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Oreenwich  Mean  Tune, 

M 

cobM 

logm 

8*20- 
268*  35*  61" 
6.38874  fi 
9.73249 

Total  pbMa. 
>46» 

264"  12' 52" 
9.00348  fi 
7.83537 

■odiBf. 
11*10- 

84'"47'3" 

8.95860 

9.75388 

nsiniV 
ncosN 

7.79188 
5.94547  A 

7.80801 
6.59879 

7.85089 
6.91222 

XanN 

N 

cobN 

logn 

1.84686  fi 
90»4»'58" 
8.15861  n 
7.79186 

1.20922 

86»27'65" 

8.78996 

7.80883 

0.93867 

8S°25'50" 

9.05845 

7.85377 

log- 

1.94063 

0.02654 

1.90011 

tan'/ 
logC 

7,67719 
9.67521 

7.67508 
9.62714 

+ 
+ 

7.67719 
9.45244 

Ctan/ 

I 
L 

7.35240 
0.002251 
+  0.54130 
4-  0.53905 

7.30222 
0.002005 

-  0.00444 

-  0.006445 

7.12963 
0.001348 
0.54147 
0.54012 

M-N 

177°  46' 58" 

177' 44' 57" 

1021'  13" 

8in(Jf-iV) 
logm 

8.58785 
9.73249 

8.59411 
_7.83537 

8.37333 
9.75388 

logL 

8.32034 
9.73163 

6.42948 
7.80922 

8.12721 
9.73249 

sin^ 

8.58871 
2»13'28" 

8.62026 
go  23' 26" 

8.39472 
1*25'  19" 

,      m 
log- 

1.94063 

0.02654 

1.90011 

co8(Af-iV) 

9.99967  n 
1.94030  n 

9.99967  n 
0.02(^1  n 

9.99988 
1.89999 

-  ^  COS  (M^N) 

+  87-.156 

+   1-.0622 

— 

79".432 

logL 

cos  v'' 

colog  n 

9.73163 
9.99967 
2.208U 

7.80922 
9.99962 
2.19117 

9.73249 
9.99986 
2.14623 

1  93944 

0.00001 

'  1.87858 

L  cos  (f* 
n 

T  86».984 

T  l-.OOOO 

± 

75.610 

r 

T 
t 

X 

Local  mean  time                              t 

+     0°'.172 

gh20m 

tf"  20»  10«.3 
8»  14"  58«.8 
0*   6-ll».5 

+  0«'.0622 

+  2"'.0e22 

9h45» 

9»'45»    3'.7 
9h47m    3.7 

8>»  14"  58'.8 
l^SO"    4'.9 
lh32«'    4'.9 

-     3-822 

ll"  lO" 

ll"    6-10'.7 

8>'  U"  58«.8 

2»'51-11».9 

Duration  of  Totality 

BPB  89—39—9 

2»00'.0 

Local  Mean  Time. 


506  THE  AHEBIGAN  EPHBHBBIS. 

No  correction  is  necessary  since  the  computed  times  agree  nearly  with  the  assumed  ones. 

Therefore  we  have 

h    m      8 
Beginning  of  the  eclipse  Jan.     1     0     5  11.5 

Beginning  of  total  eclipse  1     1  30    4.9 

End  of  total  eclipse  1     1  32     4.9 

End  of  the  eclipse  1     2  51   11.9 

Angle  of  position : 

Begfimiiig. 

N  90    48'.9  83    25.8 

0  (-f  180)  182     13.4  1     25.8 

P  268     35.5  84     51.1 

Elements  of  Occultations, — Pages  420 — 441  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1889.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1889  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
Junction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth :  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circumsc*Tibing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth's  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  f',  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

,       sin  ^ 
p  sm  f '  = — j^ 

p  cos  <p*  s=  F  cos  <p 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  iJ  —  i 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  Aq)  putting 

where  A  is  the  longitude  west  of  Washington. 
EPH  89 — 38 — 10 
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The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes^s 
table,  on  pages  444 — 445.     This  correction  will  have  the  same  sign  as  Ao* 

When  this  table  is  not  ayailable,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties  $o9  ^^  And  r  from  the  formulae, 

^o™  p  CO0  {^  sin  K 

e'- [9.419a]  cos  (Jlo  +  i*o) 


r  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.     Thence,  by  adding  0^.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
T,  «  T  -  0\b 
T,  =  T  +  0\b 

7,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  +  Vf  and  T  +  Tt  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  ti  and  rt.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour*angle. 
$    -■  ^  cos  f'  sin  (Ao  -h  t) 

17    ■■  ^  sin  ^  cos  d  -^  p  cos  f^  sin  d  cos  (Ao  +  r ) 
$'  =  [9.4192]  /9  cos  f/  cos  (Ao  +  r ) 

fi'  »  [9.4192]  /t>  cos  f/  sb  d  sin  (Ao  -f  r)  -  [9.4192]  S  sin  d 
a?  ■=»  x'  T 

y   -  y+y/r 
Compute  m,  Jlf,  n  and  iV  from  the  equations 

msin  M  mm  X  ^^  ( 
m  cos  Jlf  «»  y  —  ly 
nsin  N  wmsf-^  ^ 
n  cos  N  tK^y*  -^  jf 

n'-^  =  [8.2218]  n 

sin     4*    -  [0.5650]  m  sin  (Af  -  iV) 
Then,  ^i  and  t%  from  the  equations 

/j  » cos  (Af  —  iV)  —  L_i_ — J  cos  ip     (Beginning.) 

H  II 

<,  «  «  ^^  cos  ( Jlf  -  JV)  +  [?i!^]  cos  iP      (End.) 

The  quantities  i\  and  1%  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  +  Ti  and  T  +  rt  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  i\  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  $,  17,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

>/(a?-^)*+  (y-ij)»  -  0.2723 
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If  log  m  sin  ( Jtf  —  iV)  ars  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  v''  <  1,  or  sin  ^  >  1.  In  the  latter  case,  the  impossible  ralue  of 
sin  4'  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ip  ■■  90^,  or  270^^  according 
as  sin  (ilf  —  JV)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

mcoe(Jtf  — iV) 

J? 
Putting  t:  for  the  moon^s  horizontal  parcdlax,  the  distance  from  the  moon's  limb  will  be, 

r  [m  sin  (3f  -  iV)  -  0.2723] 
disregarding  the  sign  of  sin  (M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidiameter, 

r[msin(Af-iy)-0iJ723]  [1  +  «sm7r] 
where 

2  =s  yo  cos  ip'  cos  d  cos  (  A©  +  ^)  +  /»  siu  f'  sin  d 

The  position-angle  P,  of  the  line  from  the  moon^s  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulse :  — 

P  ^  N  -^  <p  for  immersion, 

P  ^  N  +  <p±:  180°      for  emersion, 
it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  zk:  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC  =  i±ii; 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V:=^P   --    C 

is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  83  Cancri,  1889,  May  7,  for 
Williamstown,  Mass.,  whose  position  is 

^  =  +  42°  42'  49^' 
>l  =  -    O'*  15°»  18-.6 
Constants  for  the  given  place, 

log  p  sin  ^'  =  9.82920 
log  p  cos  f'  =  9.86681 
From  the  table  of  elements,  page  427,  we  have 

ir=  +  1^»43».3 
Hence  A©  =  if  -  >l  =  -f-  1^  58°».6 

From  DowNEs's  Table,  pages  444 — 45,  or  from  the  formulae  on  page  507,  we  find  the  correc- 
tion to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page  427,  to  be  +  66™ .2; 
therefore  the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  8^  58°*. 

We  shall  assume  the  duration  of  the  occultation  to  be  50°*,  therefore  by  subtracting  and  adding 
25"*,  we  shall  have  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be 
used  in  the  computation,  thus : 


For  Immersion,             r,  =  -|-  0.687 ; 

T,  =  May 

d 

7, 

h     m 
8  33 

For  Emersion,              r^  =  -f  1.520; 

Ta^May 

7, 

9  23 

ImoMraioii. 

» 

Xmenioii. 

ho 

h      m 
+     1  58.60 

h      m 

+     1  58.60 

T  (in  sidereal  time) 

+         41.31 

+     1  31.45 

Ao  +  T 

+     2  39.91 

+     3  30.05 

ho  +  T  (in  arc) 

39°  58' 41" 

52°  30^  45^^ 
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peMf* 

9.66681 

9.86681 

tin(K  +  r) 

9.80787 

9.89954 

loge 

9.67468 

9.76635 

e 

+ 

0.47280 

+ 

0.58391 

pmar' 

9.82920 

9.82920 

co»d 

9.97777 

9.97777 

tog  ^  sin  f'  CM  li 

9.80697 

9.80697 

(1) 

+ 

0.64116 

+ 

0.64116 

t>co»r' 

9.86661 

9.86681 

Bind 

9.49406 

9.49408 

co«(A.  +  t) 

9.88440 

9.78433 

log^C<Mf'BUldOM(A.  +  r) 

9.24529 

9.14522 

(2) 

+ 

0.17591 

+ 

0.13971 

(l)-(2)                       , 

+ 

0.46525 

+ 

0.50145 

const,  log 

9.41920 

9.41920 

log  ^  COS  {^  cos  (A.  +  r) 

9.75121 

9.65114 

logf 

9.17041 

9.07034 

^ 

+ 

0.14805 

+ 

0.11758 

const,  log 

9.41920 

9.41920 

loge 

9.67466 

9.76635 

sind 

9.49408 

9.49408 

logV 

8.58P796 

8.67963 

V' 

+ 

0.03872 

+ 

0.04782 

log*' 

9.73432 

9.73432 

logT 

9.83674 

0.18184 

loga; 

9.57106 

9.91616 

X 

+ 

0.37244 

+ 

0.62444 

.    e 

+ 

0.47280 

+ 

0.58891 

«-e 

— 

0.10036 

+ 

0J24053 

•      logy' 

9.09447  n 

9.09447  n 

logT 

9.83674 

0.16184 

logiKr 

6.93121  n 

9.27631  n 

f.r 

— 

0.08535 

— 

0.18893 

Y 

+ 

0.80280 

+ 

0.80280 

r+yr-y 

4- 

0.71745 

+ 

0.61387 

.      ^ 

+ 

0.46525 

+ 

0.50145 

'       9-V 

+ 

0.25220 

+ 

0.11242 

ai'  —  i' 

+ 

• 

0.39435 

+ 

0.42482 

y'-V 

— 

0.16802 

— 

0.17212 

logMsinJf 

9.0015611 

9.38117 

.                  log  m  OU8  M 

9.40175 

9.05084 

UaM 

9.59981m 

0.33033 

M 

B38»18'3" 

64»57'0" 

sinM 

9.5678911 

9.95710 

log« 

9.43367 

9.42407 

lognamN 

,^      MJtM.  i 

9.59586 

9.62820 

lognoMN 

9.2122411 

9.23583  n 

tMBN 

0.38364  s 

0.39^7tt 

N 

IW^'t^' 

ll^^'W 

tiaN 

9.96574 

9.96699 

«o«« 

9,63014 

9.66121 

ook>g60 

8i22185 

8.22165 

log*' 

7.85199 

7.86306 

OOlMt.  log 

0.56500 

0.56500 

logM 

9.43367 

9.42407 

■iii(Jf- A') 

9.85596  « 

9.86487  tt 

no  ifi 

9.85463  « 

9.85394  IT 

* 

-.45**41My' 

-45"  35^40" 

m 
log^ 

1.58168 

1.54101 

eot{M-N) 

9.8430211 

9.83292 

log^co.(Jf-JV) 

1.4247011 

1.37393 

const  log 

9.43500 

9.43500 

cologit' 

2.14801 

.  2.11694 

CO0^ 

9.84421 

9.84493 

1.42722 

1.39687 

-5coti(ifcf-JV) 

+  26^589 

-  2^656 

=F  26.744 

±  24.939 

h 

-     0.155 

+     1.283 

i%  (inaccurate) 
Washington  conjunction  +  r 

d 

+  53.333 

h      m 

8  33 

-  48.595 

h      m 

9  23 

Washington  mean  time  of  phase,  May 

7 

8  32.845 

9  24.283 

k 

0  15.310 

0  15.310 

Williamstown  mean  time  of  phase,  May 

7 

8  48.155 

9  39.593 

The  position  angles  are 

At  Immenion. 

At  Emeraioin. 

N                           112 

27.6 

112      3.3 

ip                        —     45 

41.2 

-     45     35.7 
+   180 

P  158      8.8  246    27.6 

Prediction  of  Many  OccuUations  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultutions  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  420 — 441,  gives  if,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.  The  corresponding  geocentric  hour-angle  at  the  place  will  be 
Ao  «  //  —  A  (X  =a  west  longitude  from  Washington). 
The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  conditioD 
^  WMM  x;  or,  using  the  values  of  ^  and  ar, 

p  009  f^  Sink  ^  wf  r 
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h  being  the  west  hour-angle  of  the  star  at  the  moment  ki  qoestfon,  and  r  the  intenral,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentrie  eoii]unction«     We  shall  therefore  have, 

for  the  hour-angle  at  the  end  o€  the  interval  r  afler  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  -^?-Q?t  because  the  star  moves  a  little  more  than  15^ 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  a«  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  ^  sin  (Ao  +  t)  ™  x'  T 

The  quantities  ho  and  d/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan- 
tity r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
ho  and  a/.     The  computation  of  r  is  effected  as  follows :     We  have 

sin  {ho  +  r)  ■■  sin  Ao  +  2  sin^ r  cos  ( A«  +  J  t)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24*  we  may  put  t  itself  for  2  sin  }  r.  The 
equation  will  then  become 

p  cos  f^  sin  Ao  +  r  p  cos  f '  cos  {ho  +  Jt)  wm  zf  r 

from  which  we  find 

r  -  A>  cos  y/  sin  Aq 

a/- ib/9COSf/cos(Ao-f  Jr)  W 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

e  =  />  cos  ^  sin  A 

f'  =  [9.41916]  />  cos  f'  cos  A  ^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  $©  for  <he 
value  of  $  corresponding  to  A  s  A^  and  ^i  for  the  value  of  ^  corresponding  to  A  »  Ao  +  J  r, 
we  shall  have 

'-■^^-^  w 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^*\  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  r  for  the  two 
extremes  of  j/,  namely,  a/=0.48  and  x'asO.BO,  because  the  approximate  values  of  t  can  then 
bo  interpolated  for  all  intermediate  values  of  j/.     For  the  first  approximation  may  be  taken — 

i  T  =.  50"  sin  ^  Ao     (for  a/  =  0.48) 

\  (5) 

J  r  =  40"  sin  \  K     (for  s/  «  0.60) 
o 

or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes^s  table,  pages  441- —115.  It 
will  be  best  to  moke  the  computation  for  every  30"  of  Ao,  and  to  find  the  intermediate  values 
of  r  for  every  10°*  by  interpolation.  Then  for  each  30"  of  A„  we  take  ^'  from  a  table  with 
the  argument  Ao  +  }  r,  and  log  ^  with  the  argument  A^,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  ^^,  a  new 
value  may  be  used  to  correct  ^,  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/ a*  0.51,  x<a*0.54,  and  x'aO.d?,  can  then  be  computed  with  the  single  interpo- 
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^^^  ™B  AMBKAV  JSPBBiaBa& 

pUc^toereryO-OOIofanhonr  andi«J        k-TT    "  ^*'  ^  *^  ««»  «>"V«»"  t  in  the  fa* 
«*W«  thw  formed  will  be  called'  TabUL  ^'^  "  *'™^  ***  definhiTe  taWe.    flie 

'Ow  raluea  of  ,  «od  ,/  n.   y,^  .    tal-u-^  r 
"very  10-  of  h.    U  will  „«  i  ,«.!,.  .,!^I~ .      "'"^  **~  *^  *•  «"'•  A«U«»ation,  and 
«inc«  by  putiing  ^  necewary  to  compaie  the  table  for  negatire  values  of  d. 


%-  — /»  coa  y*  sin  rf  COS  A 


poiitivt,  d,  we  (hall  have*  "   "'°*'*'*'"^5  "*'  ««ku»g  %  from  the  table  of  double^ntry  for  a 

the  lower  'ig"*^'"* '^-^e  tLHt^tturtbaS^JlI^^  '^^  *^  •*"•  '"•^^  '  *«  ""«*"^* 

values  of  d  i«  w  reauf .-   ^  "*'     ""J'  P~«»Wy  be  found  better  to  do  it.  so  as  to  save  taking 

°"Thi.'^ble*frr  ij  will  be  catll  TahU  II,  and  the  corresponding  one  for  ,'  with  the  same 

arguments  TabU  111    The  P^'^P;^'';;,-^''^'*^^"'  *-  "^  «•  '-''<>-'-    ■        - 

From  Table  I  with  the  *'8;^"»«"'V''  ^  ^^  ^e  of  the  samOut  the  value  of  r.  It  will  be 
sufficient  to  u«»  the  "^^^J  7* J'  declination)  and  k  -  A.  +  -.^^  Then,  enter  Table 
II  with  the  arguments  d  (the  sw  jj  j^e  Utter  quantity>|smit  the  value  of  ^ 

Form  the  quantities  »  " ^ +/7' ^  ^iu  be  an  occultation.    If  it  falls  with3l^ -    -  .--- 

±0.28,  it  is  almost  certam  that  *"«  ^  "j      occultation.    Between  the  y. 

.^,  almost  cenain  that  the,^^^^^^^^^^  eases  near  this  limit  may 

r,nc:;:srto  adopt  will  be- 


y/  <  0.10,    limiu  -  ±  "-^ 

o.i5</<o.2o,  -!^:*;:iior±o:32 

.         '  ,..e  of  V  is  to  be  considered,  without  respect  to  its  algebraic  »4 

--"'^^^*  t         :      I-.indicated,ta.ethevaluesof  .  and  .  f.m  the^ 

;iUsrdr:r:et^rl.rromtheequat.^^  ,> 

^  e  sin  Q  -  y'  -  V  » 

ccosQ  —  a^  —  ^' 

^^(y_,)00sQ  • 

,       Z.  >  9  4850  there  will  be  no  occultaUon,  though  the  moon  may  ^ 
If  ^  >  0.2723  or  log  ^  >  9-«»'  ^"^  ^  q^^   compute  - 

.JL.h.»  ^-«.«  >"••>"»■"•  ""<"  ;        ^^  \ 

,  «_?jr-5^  sin.Q         cosP-5;gjf^      ^^  \ 

0^723  8in  P 

We  shall  then  have—  ;^w««niioti    T-^^  +  ^  +  ^i"''^* 

Position-angle  from  north  towara  easi 
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In  predicting  the  ocoultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are: — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  J7—  >l,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must' not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
7—  A,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  >l  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
( 1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  oflen  it  will  require  some  examination  to  find  whether  H^i  or 
T—X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  P&ges  446 — 483. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  446 — 447. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0^  to  360^,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  9(f  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter^  pages  449—475. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  449. 

Phenomena^  pages  482 — 488. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  difiers  from  that  of  the 
sun  by  0°,  90^  or  180*'. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difiTerence  of  declination  at  the  moment  of 
conjunction. 

Latitude  hy  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
OS  a  Supplement  to  the  volumes  of  the  Epliemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  l'^  18". 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPUEMERI8 
AND  NAUTICAL  ALMANAC  FOR  1889. 

The  adopted  constants  of  precession,  nutation,  and  alN*rrution  are  those*  of  Strute  and  Peters, 
namely: — 

Precession  =  50".2411  +  0''.0002268  t 

Nutation      =    9".2231  +  0".000009    / 

Aberration  =  20".4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Riivsen's  Tables  du  SoUU^  which  b  O'VM  greater  tlian  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  IlANSEfi's 
mean  obliquity  with  tliat  of  Peters  and  of  Le  Verrier  at  difterent  epochs  is  given  in  the  following 
table:— 


Epoch. 

1750 
1800 
1850 
1900 

Hansen. 

Peters. 

Le  Verrier. 

H.-P. 

H.— L. 

23    28     18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 

54.22 

30.99 

7.76 

19!42 
55.63 
31.83 

8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  ija 

—  0.83 

—  0.41 

—  0.01 

The  formul®  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  tlie  Slar  Tables 
of  the  Jbnmcan  Ephemeris^  Washington,  1801). 

Tlie  mean  right  asconsions  of  stars  have  been  reduced  to  Newcomers  fundamental  standard  in 
the  catalogue  attachetl  to  the  WashingUm  Observations  for  1870,  Appendix  11,  with  tlie  Ibllowing 
exceptions:  The  right  ascfiisions  of  the  48  circum|»olar  starn  north  of  60^  north  declination  an* 
from  Dr.  Gould's  Standard  Places  of  Fundamental  StewSy  second  edition.  United  Staitcs  ('oa>t  Survey 
Office,  1866.  Of  the  twelve  Ftars  Houth  of  50°  south  declination,  the  poHitions  of  A  Hydri,  aTriimfnili 
Aurttralis,  and  ^rOctantis,  have  b(*en  corrected  from  data  furnished  by  Dr.  Gould;  while  the  ivniaininf; 
nine  are,  as  before,  from  the  British  Mtutical  JUmanac  for  1848. 

The  right  ascensions  of  additional  starM  in  the  general  list,  for  which  no  ap|Hin*nt  places  art*  j^iveu 
in  the  subsequent  section,  havi;  been  taken  partly  from  the  Catalogue  of  I01*H  Standard  Clock  and 
Zodiacal  StarSy  forming  Part  IV  of  Vol.  I  of  •^ronomioal  Papers  Prepared  for  tlie  Use  of  the  Amrriatn 
Ephemeris  and  J^aulical  Almanac,  Washington,  1881 ;  and  partly  from  llie  catnlogiifof  the  A>*1  onomiwhe 
Gesellschatl  of  1878.  A  few  have  been  derived  from  recent  catolotnn'H  without  a  ri^orouw  n'dtiction 
for  equinox. 

The  mean  declinations  of  stars  are  taken  from  Boss's  pa|K»r  in  the  Report  of  the  Aorthent  lioundanf 
Commission,  Washington,  1879,  for  all  star^  fountl  tlierein.  The  derlinationn  of  all  thi*  other  ntars 
have  been  reduced  to  tli«*  siime  stimdard,  exeepl  tliost*  of  the  adflitional  oneH  alK>vi»,  which  have  b<»en 
taken  |mrtly  from  the  Aj^tronomisrhe  Gesi*llschart  TimI,  and  partly  from  plare^  in  nvi-nl  ratalogue«. 
To  the  appannit  places  of  Sirius  and  Procyon  have  been  applitMl  ihe  p«»rio<lic  correetion»  n^sulting 
from  Auwers's  investigations. 

The  values  of  these  corrertionH  are:  — 

Prtx-ytm. 
A  a  =-  +  o'o:^*)         A  cJ  =  +  0,'M) 
A  a  =  +  0.045  A  rJ  =  +  0-^ 


rear. 

Siriiui. 

1889.0 

A  a  =.  +  0.086         A  ' 

'  =  —  0'.'89 

1890.0 

Aa  =  +O.IIO         A. 
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The  ephemeris  of  the  sun  is  constructed  from  Hansen  and  Olupsen's  Tables  du  SoUilj  Copenhageii, 
1853,  except  that  Struve^s  aberration  has  been  used.  This  is  equivalent  to  adding  (KMO  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatorial 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulas :  — 

X  =  i2  cos  X 

y  =  i?  sin  ?  COP  u  ■—  19.3  R  /? 
Z  =  i?  sin  /.  sin  u  +  44.5  R  /? 
The  reductions  to  mean  equinox,  1889.0,  are  computed  by  the  formulce, 
A  X  =  +  F  sec  w  A  ;i  sin  1" 

A  F  =  —  Xcos  w  A  A  sin  I"  +  Z  A  w  sin  1"  —   9.4  r  i?  sin  (  A  +  187^ ) 
A  Z'  =  —  X  sin  w  A  X  sin  1''  —  Fa  6;  sin  V  +  21.7  r  i?  sin  (  X  -}-  187^ ) 
Wherein — 

A  and  /)    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  the  date; 
(J,    the  obliquity  of  the  ecliptic; 
A  A,    the  reduction  of  longitude  for  precession  and  nutation  from  Jouuary  0; 
A  <j,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  ^tranomical  Journal,  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Prafessor  Newcomb's  hwutiga- 
tion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8''.848.  The  adopted  semi- 
diameter  of  the  sun  at  tlie  earth's  mean  distance  is  16^  2".  In  the  computations  pertaining  to 
eclipses,  Bessel's  semidiameter,  15^  59^^788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de  la 
Lune,  London,  1857,  the  mean  longitude  being  coiTected  in  accordance  with  NeIvcomb's  Researdies  on 
the  Motion  of  the  Moon,  Part  I,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXTV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

5=  0.272274  r-h2".5 

The  constant  2'^5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  the 
Connatssance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  O.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mara  is  derived  from  manuscript  tables  constructed  from  Lindenau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  arc  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0 1*^ 

L  =  320  13  33.87    +  689101.1527    t 


n 

=  333  23  17.84    + 

65.9990    t 

Q 

=    48  25  55.29    + 

27.6997    t 

i 

=      1  51    2.20    — 

0.02141  / 

e 

=        19238".75    + 

0.18549  / 

n 

=      689050^.8927 

a 

=  1.5236915 

The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvaro's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formulae. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  Georoe  W, 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcobib's  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1865,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  ^.  J^Taval  Observatory,  Washington,  1875,  Appendix  II. 
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Semidiameter. 

LogDii 

3:34 

0.00 

8.546  ±  0.086 

0.00 

2.842  ±  0.a57 

0.25 

18.78    ±  0.067 

0.70 

8.77    ±  0.039 

0.95 

1.68    i  0.3 

1.30 

1.28 

1.48 

20.00 

0.70 

9,38 

0.95 
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The  semidiametera  of  the  planets  are  computed  from  the  following  valuee: — 

Antliority. 

Mercury  3^  0.00  Lb  Veerieb,  Thtory  of  Mercury. 

Venus 

Mars  2.842  :t  0.a57  0.25  /         Peirce,  from  the  Washington  Obeer- 

Jnpiter  (polar)  18.78    ^^  ^-^^  ^-^^  /  vations  of  1845  and  1846,  made 

Saturn  (|»olar)  8.77     ^  0.039  0.95  \  with  the  Mural  Circle. 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorial) 

Tlie  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  adapte<l  to  Bessel's 
method,  using  the  special  forms  in  Chauyenet's  Sphtrical  and  Pradical  JUbronomy,  The  adopted 
semidiameters  are:  — 

Semidiameter  of  the  sun  at  distance  unity .    .    .    .    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth      .    .    .        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Toon's  Continuation  of  Damoiseau's  Tables^ 
Washington,  1876.  The  occultations,  transits,  etc^  are  computed  from  Woolhouse's  Tables,  British 
^Tauticat  Almanac  for  1835,  Table  11  of  each  satellite  having  been  adapted  to  DAMOissAr's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  thoee  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  Newcomb's  Uranian  and  Neptunian  SydcmSy  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  lU  of  Cbauverbt'b  Spherical  and 
Practical  Jlstronomy,  Vol.  II: — 

log  e  »  8.9122052 
^'  —  ^  =  —  11'30".65  sin  2  SP  +  1".16  sm  4  f 

log  p  =  9.9992747  +  0.0007271  cos  2  f  —  0.0000018  cos  4  ^ 
Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45^. 
( 2 )  A  declination  of  Polaris  equal  to  -|-  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner:— 
The  sun  has  been  computed  by  Mr.  Gastwooo;  the  moon'n  longitude,  latitude,  semidiamcter  and 
horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Vau  Vleck; 
culminations,  by  Professor  Runkle;  lunar  distances,  by  Mr.  W.  B.  Oliver;  Mercury  and  Venus,  by 
Mr.  E.  P.  AnsTin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Roberdeau  Bucbanan;  Jupiter's 
satellites,  by  Mr.  W.  F.  McK.  Ritter.  The  fixed  stars  have  been  pre|>ared  by  Mr.  WisssifEE  and  Mr. 
II.  Meier;  the  general  constants  for  their  reduction,  by  Mr.  Wiessicer;  the  occultations,  by  Mr.  J.  O. 
WiEtsNER;  and  the  eclipses  have  been  computed  and  the  charts  projected  by  Mr.  Bucbahajt. 
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TABLE  L 


COREECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 
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TABLE  II.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
naL 

Qh. 

p. 

2b. 

3^ 

4b. 

5^ 

6^ 

7b. 

For 
Seconds. 

m 
0 
1 
2 
3 
4 

m 
0 
0 
0 
0 
0 

0.000 
0.164 
0.328 
0.491 
0.655 

m     8 
0    9.830 
0    9.993 
0  10.157 
0  10.321 
0  10.485 

ID        8 

0  19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

m      8 
0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

m     8 
0  39.318 
0  39.482 
0  39.646 
0  39.810 
0  39.974 

m     8 
0  49.148 
0  49.312 
0  49.475 
0  49.639 
0  49.803 

m     8 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

m     8 
1    8.807 
1    8.971 
1    9.135 
1    9.298 
1    9.462 

8 

0 

1 

2 
3 
4 

0.000 
0.003 
0.005 
0.008 
0.011 

5 
6 

7 
8 
9 

0 
0 
0 
0 
0 

0.819 
0.983 
1.147 
1.311 
1.474 

0  10.649 
0  10.813 

0  ia9r6 

0  11.140 
0  11.304 

0  20.478 
0  20.642 
0  20.806 
0  20.970 
0  21.134 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  40.137 
0  40.301 
0  40.465 
0  40.629 
0  40.793 

0  49.967 
0  50.131 
0  60.295 
0  50.458 
0  50.622 

0  59.796 

0  59.960 

1  0.124 
1    0.288 
1    0.452 

1    9.626 
1    9.790 
1    9.954 
1  10.118 
1  10.281 

5 
6 
7 

8 
9 

0.014 
0.016 
0.019 
0.022 
0.025 

10 
11 
12 
13 
14 

0 
0 
0 
0 
0 

1.638 
1.802 
1.966 
2.130 
2.294 

0  11.468 
0  11.032 
0  11.795 
0  11.959 
0  12.123 

0  21.297 
0  21.461 
0  21.625 
0  21.789 
0  21.953 

0  31.127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0.616 
0.779 
0.943 
1.107 
1.271 

1  10.445 
1  10.609 
1  10.773 
1  10.937 
1  11.100 

10 
11 
12 
13 
14 

0.027 
0.030 
0.033 
0.035 
0.038 

15 
16 
17 
18 
19 

0 
0 
0 
0 
0 

2.457 
2.621 
2.785 
2.949 
3.113 

0  12.287 
0  12.451 
0  12.615 
0  12.778 
0  12.942 

0  22.117 
0  22.280 
0  22.444 
0  22.608 
0  22.772 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  51.605 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

1.435 
1.599 
1.762 
1.926 
2.090 

1  11.264 
1  11.428 
1  11.592 
1  11.756 
1  11.920 

15 
16 
17 
18 
19 

0.041 
0.044 
0.046 
0.049 
0.052 

20 
21 
22 
23 
24 

0 
0 
0 
0 
0 

3.277 
3.440 
3.604 
3.768 
3.932 

0  13.106 
0  13.270 
0  13.434 
0  13.598 
0  13.761 

0  22.936 
0  23.099 
0  23.263 
0  23.427 
0  23.591 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
0  43.250 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
0  53.080 

2.254 
2.418 
2.582 
2.745 
2.909 

1  12.083 
1  12.247 
1  12.411 
1  12.575 
1  12.739 

20 
21 
22 
23 
24 

0.065 
0.057 
0.060 
0.063 
0.066 

25 
20 
27 

28 
29 

0 
0 
0 
0 
0 

4.096 
4.259 
4.423 
4.587 
4.751 

0  13.925 
0  14.089 
0  14.253 
0  14.417 
0  14.581 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  43.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

3.073 
3.237 
3.401 
3.564 
3.728 

1  12.90;^ 
1  13.066 
1  13.230 
1  13.394 
1  13.558 

25 
26 
27 
28 
29 

0.068 
0.071 
0.074 
0.076 
0.079 

30 
31 
32 
33 
34 

0 
0 
0 
0 
0 

4.915 
5.079 
5.242 
5.406 
5.570 

0  14.744 
0  14.908 
0  15.072 
-0  15.236 
0  15.400 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  44.233 
0  44.397 
0  44.561 
0  44.724 

0  44.888 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54.718 

3.892 
4.056 
4.220 
4.384 
4.547 

1  13.722 
1  13.886 
1  14.049 
1  14.213 
1  14.377 

30 
31 
32 
33 
34 

0.082 
0.085 
0.087 
0.090 
0.093 

35 
36 
37 
38 
39 

0 
0 
0 
0 
0 

5.734 
5.898 
6.062 
6.225 
6.389 

0  15.563 
0  15.727 
0  15.891 
0  16.055 
0  16.219 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
0  26.048 

0  35.223 
0  35.386 
0  35.550 
0  35.714 

0  35.878 

0  45.052 
0  45.216 
0  45.380 
0  45.544 
0  46.707 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
0  56.537 

4.711 
4.875 
5.039 
5.203 
5.367 

1  14.541 
1  14.705 
1  14.868 
1  15.032 
1  15.196 

35 
36 
37 
38 
39 

0.096 
0.098 
0.101 
0.104 
0.106 

40 
41 
42 
43 
44 

0 
0 
0 
0 
0 

6.553 
6.717 
6.881 
7.045 

7.208 

0  16.383 
0  16.546 
0  16.710 
0  16.874 
0  17.038 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  36.042 
0  36.206 
0  36.369 
0  36.533 
0  36.697 

0  45.871 
0  46.035 
0  46.199 
0  46.363 
0  46.527 

0  56.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

5.530 
5.694 
5.858 
6.022 
6.186 

1  15.360 
1  15.524 
1  15.688 
1  15.851 
1  16.015 

40 
41 
42 
43 

44 

0.109 
0.112 
0.115 
0.117 
0.120 

45 
46 
47 

48 
49 

0 
0 
0 
0 
0 

7.372 
7.536 
7.700 

7,864 
8.027 

0  17.202 
0  17.366 
0  17.529 
0  17.693 
0  17.857 

0  27.031 
0  27.195 
0  27.359 
0  27.523 
0  27.687 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
0  47.346 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
0  57.175 

- 

6.350 
6.513 
6.677 
6.841 
7.005 

1  16.179 
1  16.343 
1  16.507 
1  16.671 
1  16.834 

45 
46 
47 
48 
49 

0.123 
0.126 
0.128 
0.131 
0.134 

50 
51 
52 
53 
54 

0 
0 
0 
0 
0 

8.191 
8.355 

8.519 

8.683 
8.847 

0  18.021 
0  18.185 
0  18.349 
0  18.512 
0  18.676 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0  28.506 

0  37.680 
0  37.844 
0  38.008 
0  38.171 
0  38.335 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
0  57.994 

7.169 
7.332 
7.496 
7.660 
7.824 

1  16.998 
1  17.162 
1  17.326 
1  17.490 
1  17.654 

60 
51 
52 
53 
54 

0.137 
0.139 
0.142 
0.145 
0.147 

55 
56 
57 
58 
59 

0 
0 
0 
0 
0 

9.010 
9.174 
9.338 
9.502 
9.666 

0  18.840 
0  19.004 
0  19.168 
0  19.331 
0  19.495 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 

0  38.499 
0  38.663 
0  38.827 
0  38.991 
0  39.154 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 

7.988 

ai52 

8.31.', 
8.479 
a643 

1  17,817 
1  17.981 
1  iai45 
1  18.309 
1  18.473 

65 
56 
57 
58 
59 

0.150 
0.153 
0.156 
0.158 
0.161 

1 

Side 
reaL 

Qh. 

lb. 

2h. 

3^ 

4b. 

5^- 

6- 

7b. 

Por 
Seconds. 

BPH  89 — 33 — 8 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL, 


Side- 
reaL 


m 
0 
I 
2 
3 
4 

5 
6 
7 

8 
9 

10 

a 

12 
13 
14 

15 
IC 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
31 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
66 
57 
58 
59 


Side. 


18.636 
18.800 
18.964 
19.128 
19.292 


1  19.456 
1  19.619 
1  19.783 
1  19.947 
1  20.111 

1  20.276 
1  20.439 
1  20.602 
1  20.766 
1  20.930 

1  21.094 
1  21.258 
1  21.422 
1  21.085 
1  21.749 

1  21.913 
1  22.077 
1  22.241 
1  22.404 
1  22.568 

1  22.732 
1  22.896 
1  23.060 
1  23.224 
1  23.387 

1  23.551 
1  23.715 
1  23.879 
1  24.043 
1  24.207 

1  24.370 
1  24.534 
1  24.698 
1  24.862 
1  25.026 

1  25.190 
1  25.353 
1  25.517 
1  25.681 
1  25.845 

1  26.009 
1  26.172 
1  26.336 
1  26.500 
1  26.664 

1  26.828 
1  26.992 
1  27.155 
1  27.319 
1  27.483 

1  27.647 
1  27.811 
1  27.976 
1  28.138 
1  28.:W)2 


8^ 


m  • 
1  28.466 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

1  29.285 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  30.104 


30.268 
30.432 
30.596 
30.760 


1  30.923 
1  31.087 
1  31.251 
1  31.415 
1  31.579 

1  31.743 
1  31.906 
1  32.070 
1  32.234 
1  32.398 

1  32.562 
1  32.726 
1  32.889 
1  33.053 
1  33.217 

1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.036 

1  34.200 
1  34.364 
1  34.528 
1  34.691 
1  34.855 


35.019 
a'j.183 
:I5.347 
35.511 
35.674 


1  35.838 
1  36.002 
1  36.166 
1  36.330 
1  36.493 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 

1  37.476 
1  37.640 
1  37.80-1 
1  37.968 
1  3ai32 


gh. 


lO'*- 


1  38.296 
1  38.459 
1  38.623 
1  3a787 
1  38.951 

1  39.116 
1  39.279 
1  39.442 
1  39.606 
1  39.770 

1  39.934 
1  40.098 
1  40.261 
1  40.425 
1  40.589 

1  40.753 
1  40.917 
1  41.081 
1  4L244 
1  41.408 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
1  42.227 


1  42.391 
1  42.555 
1  42.719 
1  42.883 
1  43.047 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 

1  44.029 
1  44.193 
1  44.357 
1  44.521 
1  44.685 

1  44.849 
1  45.012 
1  45.176 
1  45.340 
1  45.604 

1  45.668 
1  45.832 
1  45.995 
1  46.159 
1  46.323 

1  46.487 
1  46.651 
1  46.815 
1  46.978 
1  47.142 

1  47.306 
1  47.470 
1  47.634 
1  47.797 
1  47.961 


11^ 


I  m  B 
1  48.125 
1  4a289 
1  4a453 
1  48.617 
1  48.780 


10^ 


48.944 
49.108 
49.272 
49.436 
49.600 


1  49.763 
1  49.927 
1  50.091 
1  50.255 
1  50.419 


50.583 
50.746 
50.910 
61.074 
61.238 


1  61.402 
1  51.565 
1  51.729 
1  51.893 
1  52.057 


52.221 
52.385 
62.548 
52.712 
52.876 


12^ 


1  67.955 
1  58.119 
1  58.282 
1  58.446 
1  68.610 

1  68.774 
1  58.938 
1  69.101 
1  59.265 
1  59.429 

1  59.593 
1  59.767 

1  59.921 

2  0.084 
2    0.248 

2  0.412 

2  0.576 

2  0.740 

2  0.904 

2  1.067 

2  1.231 

2  L395 

2  1.559 

2  1.723 

2  1.887 

2  2.050 

2  2.214 

2  2.378 

2  2.542 

2  2.706 


1  56.644 
1  56.808 
1  56.972 

1  67.136 
1  67.299 
1  57.463 
1  57.627 
1  57.791 


llh. 


W 


m  a 

2  7.784 

2  7.948 

2  8.112 

2  8.276 

2  a440 


1  53.040 
1  53.204 
1  53.368 
1  63.531 
1  53.695 

1  63.869 
1  54.023 
1  64.187 
1  64.351 
1  64.514 

1  54.678 
1  64.842 
1  65.006 
1  66.170 
1  55.333 

1  55.497 
1  55.661 
1  55.J-25 
1  55.9c^J 
1  56.153 

1  56.316  i  2 
1  56.480  >  2 


2  8.603 

2  8.767 

2  a931 

2  9.095 

2  9.259 

2  9.423 
2  9.586 
2  9.750 
2  9.914 
2  10.078 

2  10.242 
2  10.405 
2  10.569 
2  10.733 
2  10.897 

2  11.061 
2  11.225 
2  U.388 
2  11.552 
2  lL7i6 

2  1L680 
2  12.044 
2  12.206 
2  12.371 
2  12.535 

2.869     2  12.699 


a033 
3,197 
3.361 
3.526 

a689 
3.852 
4.016 
4.180 
4.344 

4.508 
4.672 
4.835 
4.999 
5.163 

6.327 
6.491 
6.655 
5.818 
6.982 

6.146 
6.310 
6.474 
6.637 
6.801 

6.966 
7.129 
7.293 
7.457 
7.620 


12'^ 


2  12.863 
2  13.027 
2  13.191 
2  13.354 

2  13.518 
2  13.682 
2  13.846 
2  14.010 
2  14.173 

2  14.337 
2  14.601 
2  14.665 
2  14.829 
2  14.993 

2  15.166 

2  15.320 

2  15.484 

2  15.648 

2  15.812 

2  15.976 
2  16.139 
2  16.303 
2  16.467 
2  16.631 


16.795 
16.959 
17.122 
17.286 
17.450 


13"^ 


14b. 


IS"^ 


2  17.614  I 
2  17.778 
2  17.941 
2  iai05 
2  ia269 

2  18.433 
2  ia597 
2  ia761 
2  ia924 
2  19.068 


m  8 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28.426 
2  28.690 
2  2a754 
2  28.918 


2  19.252     2  29.082 
2  19.416  !  2  29.245 


2  19.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890  ,  2  30.720 
2  21.054  2  30.884 
2  21.218  I  2  31.048 
2  21.382  !  2  31.211 
2  2L546  '  2  3L375 


2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.566 


For 


2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.366 

2  22.629 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.676 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


14^ 


2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.368 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.605 
2  33.669 
2  33.833 

2  33.996 
2  34.160 
2  34.324 
2  34.488 
2  34.652 

2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35.471 

2  35.635 
2  35.798 
2  35.962 
2  36.126 
2  36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


0  I 

1 


0.000 
0.003 

2  '  o.oa*) 

3  0.008 
0.011 


16^ 


6 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 

o.a?5 
o.o:w 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 


30  0.062 

31  1  0.086 

32  0.087 

33  '  0.090 

34  0.093 

35  I  0.096 
098 
101 
104 
106 


45 
46 
47 

48 
49 

50 
61 
52 
53 
54 

66 
56 
67 

58 
59 


25 

0.068 

26 

0.071 

27 

0.074 

28 

0.076 

29 

0.079 

40 

0.109 

41 

0.112  . 

42 

0.115 

43 

0.117 

44 

0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 

o.i:«9 

0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.15H 
0.161 


For 


EPH  89^39^0 


TABLE  XL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
reaL 


0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
40 
47 

48 
49 

50 
51 

r>2 

53 

54 

65 
56 
57 

58 
59 


16^^ 


Side- 
real. 


2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  :W.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 

2  39.694 

2  40.058 

2  40.222 

2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.G28 
2  45.792 
2  45.956 
2  46.120 


17* 


46.283 
46.447 
46.611 
46.775 
46.9:59 


16^ 


2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 


IS^ 


49.560 
49.724 
49.888 
50.051 
50.215 


2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.9(i6 
2  56.130 


55.294 

55.458 
55.621 
65.785 
55.949 

56.113 
56.277 
56.441 
56.604 
56.708 


17^ 


56.932 
57.096 
57.260 
57.424 
57.587 


2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 

3  0.209 

3  0.372 

3  0.536 

3  0.700 

3  0.864 

3  L028 

3  1.192 

3  1.355 

3  1.519 

3  1.683 

3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.502 


2.666 
2.830 
2.994 
3.157 
3.321 

3.485 
3.649 
3.813 
3.977 
4.140 

4.304 
4.468 
4.632 
4.796 
4.960 

5.123 

5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 
6.598 


18*^ 


19^^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  9.219 

3  9.383 

3  9.547 

3  9.710 

3  9.874 

3 
3 
3 
3 
3 

3 
3 


6.762 
6.925 
7.089 
7.253 
7.417 

7.r'8i 

7.745 

7.1M)8 
8.072 
8.236 

8.400 
8.564 
8.728 
8.891 
9.055 


10.038 
10.202 
10.366 
10.530 
10.693 

10.857 
11.021 

3  ii.ias 

3  11.349 
3  11.513 


11.676 
11.840 
12.004 
12.168 
12.'332 


3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 


14.134 
14.298 
14.461 
14.625 
14.789 

14.953 
15.117 
15.281 
15.444 
15.608 

3  15.772 
3  15.936 
3  16.100 
3  16.264 
3  16.427 


20^- 


21'>- 


16.591 
16.755 
16.919 
17.083 
17.246 

17.410 
17.574 
17.738 
17.902 
18.066 

18.229 
18.393 
18.557 
18.721 

18.885 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 


19'' 


24.782 
24.946 
25.110 
25.274 
25.438 


3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


m  • 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 


28.059 
28.223 
28.387 
28.550 
28.714 


20^ 


3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.026 
3  30.189 
3  30.353 

3  30.616 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.156 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.2S4 
3  34.418 

3  34.612 
3  '34.776 
3  34.940 
3  36.104 
3  35.267 


22»*- 


36.431 
35.595 
35.759 
35.923 
36.086 


m  8 
3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.726 

3  37.889 
3  38.062 
3  38.216 
3  38.380 
3  38.644 

3  38.708 
3  3H.871 
3  39.035 
3  39.199 
3  39.363 

3  39.627 
3  39.691 
3  39.864 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.296 
3  43.459 


21* 


3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 

3  44.606 

3  44.769 

44.933 

45.097 


23^ 


45.261 
46.425 

45.588 
45.752 
45.916 


m  8 
3  46.060 
3  46.244 
3  46.407 
3  46.571 
3  46.735 


46.899 
47.063 
47.227 
47.390 
47.654 


22* 


3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.366 
3  49.520 
3  49.684 
3  49.848 
3  60.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.996 
3  51.158 
3  51.322 
3  5L486 
3  61.660 

3  61.814 
3  61.978 
3  62.141 
3  52.306 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  63.124 
3  63.288 

3  53.462 
3  63.616 
3  63.780 
3  63.943 
3  54.107 

3  54.271 
3  64.436 
3  54.599 
3  54.763 
3  64.926 

3  55.090 
3  55.264 
3  55.418 
3  55.582 
3  55.746 


For 
Scoonds. 


2S^ 


0 

1 

2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

26 
26 
27 

28 
29 

30 
31 
32 
33 
34 

36 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

66 
66 

57 

68 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049    I 
0.052 

0.055 
0.067 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0,104 
0.106 

0.109 
0.112 
0.116 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


For 
Seconds. 


BPH  89 — 33 — 10 


TABLE  III— MEAN  SOLAR  INTO  8IDEEEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Solar. 


u 

1 

U 
0 

2 

0 

3 

0 

4 

0 

5 

0 

6 

0 

7 

0 

8 

0 

9 

0 

10 

0 

11 

u 

12 

u 

13 

0 

14 

0 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 

54 

55 
5C 
57 

58 


Hcan 
BoUr 


0' 


|b. 


0.000 
O.U'A 
0.329 
0.49*3 
0.657 

0.821 
0.986 
1.150 
1.314 
1.478 

1.643 
1.H07 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.285 
3.4:0 
3.614  , 
3.778  I 
3.943 

4.107  I 
4.271  i 
4.435  ; 
4.600  ' 
4.764  ' 

4.928 
5.093 
5.257 
5.421 

5.5a5 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 

7.228 

7.392 

7.fH'>7 
7.721 

7.885 
a049 

0    8.214 

0  8.378 
8.542 
8.707 

8.871 


m 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0  11.499 

0  11.663 

0  11.828 

11.992 

12.156 


9.035 
9.199 
9.3<v4 
9.52H 
9.692  1 


0^ 


9.a56 
10.021 
10.185 
10.349 
10.514 

10.678 
10.842 
11.006 
11.171 
11.335 


4b. 


0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.:i70 


0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0  13.963 

0  14.128 

0  14.S492 

0  14.456 

0  14.6:^0 


12.321 
12.4a') 
12.649 
12.813 
12.978 

13.142 
13.306 
13.471 
13.635 
13.799 


20..534 
20.fi99 
20.863 
21.027 
21.191 

21.a56 
21.520 
21.684 
21.849 


I  m     B 

0  29.569 

,  0  29.734 

,  0  29.898 

0  30.062 

0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 


22.177 
22.341 
22.r06 
22.670 
22.834 


14.7a5 
14.949 
15.113 
15.278 
15.442 


0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 


0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 

0  16.427 
0  16.592 
0  16.756 
0  16.920 
0  17.085 


17.249 
17.413 
17.577 
17.742 
17.906 


0  ia070 
0  ia234 
0  18.399 
0  ia563 
0  18.727 

0  iaH92 
0  19.05(i 
0  19.220 
0  19..Tai 
0  19.549 


0  24.641 
0  24.805 

!  0  24.970 
0  25.134 

i  0  25,298 

*  0  25.463  ' 
0  25.627  I 
0  25.791  I 
0  25.955  I 
0  26.120 

0  26.284 
0  26.448  ; 
0  26  612 
0  26.777 
0  26.941  I 

0  27.105  , 
0  27.270 
0  27.4:i4  I 
0  27.598 
0  27.762 

0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28..584 


0  28.748 
0  28.912 
0  29.077 
0  29.241 
0_29.405^ 

2^ 


0  38.605 

0  aa7(;9 

0  3^.i)33 
0  39.097 
0  39.262 


0  22.013  1  0  31.869 


0  :«.034 
0  32.196 
0  32.362 
0  32.526 
0  32.691 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  a5.483 
0  35.648 
0  35.812 
0  35.976 


36.140 
36.305 
36.469 
36.633 
36.796 

36.962 
37.126 
37.290 
37.455 
37.619 

37.783 
37.947 
38.112 
38.276 
38.440 


0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890  j 
0  42.054  I 
0  42,219 
0  42.383 
0  42.547 


42.711 
42.876 
43.040 
43.204 
43.368 


0  43.533 
0  43.697 
0  43.661 
0  44.026 
0  44.190 


44.354 
44.518 
44.683 

44.847 
45.011 


0  45.176 
0  45.340 
0  4b.:M 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 


tn  s 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.fc^ 
0  53.061 
0  53.225 

0*53.389  1 
0  53.554  1 
0  53.718  t  1 
0  53.882  ,  1 
0  54.046  !  1 


59.139 
59.303 
59.407 
59.(»:i2 
59.796 


0  59.960 

1  0.124 
1  0.289 
I  0.453 
1    0.617 


0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.669 

0  55.653 
0  56.016 
0  56.1H2 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.168 


0  47!475  I  0  57.332  '  1 


0  47.640 
0  47.H04 
0  47.968 
0  48.Kfi2 
0  48.297 

0  48.461 


0  57.496 
0  57.«)0 
0  57.825 
0  57.989 
0  58.153 

0  5a317 


0  48.625  I  0  58.482 
0  48.790  I  0  5H,646 


0  48.954 
0  49.118 


0  58.810 
0  5a975 


0.782 
0.946 
1.110 
1.274 
1.439 


8.995 
9. 160 
9.324 
9.4K8 
9.652 


1  1.603 

1  1.707 

1  i.9:e 

1  2.096 

1  2.260 


1  9.817 

1  9.981 

1  10.145 

1  10.310 

1  10.474 

1  10.638 

1  10.802 

1  10.967 

1  11.131 

1  11.295 

1  11.459 

1  11.624 

1  11.788 

1  11.952 

1  12.117 


2.424  I  1  12.281 


2.589 
2.753 
2.917 
3.081 

3.246 
3.410 
3.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
5.217 
5.381 
5.546 

5.710 
5.874 

6.a« 

6.203 
6.367 

a531 
6.695 
6.860 
7.024 
7.188 

7.353 

7.517 
7.681 

7.845 

aoio 

a  174 

a338 

8.G<^ 

a83i 


1  12.445 
1  12.609 
1  12.774 
1  12.938 

1  13.102 
1  13.266 
1  13.431 
1  13.595 
1  13.759 

1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.581 

1  14.745 
1  14.909 
1  15.073 
I  15.238 
1  15.402 

1  15.566 
1  15.731 
1  15.895 
1  16.059 
1  16.223 

1  16,388 

1  16.552 

1  16.716 

1  16.881 

1  17.045 

1  17.209 

1  17.373 

1  17.538 

1  17.702 

1  17.866 

1  ia030 
1  laitKi 

1  ia.%'.9 

1  IH.523 
1  1H.6H8 


For 
Hocood*. 


0  0.000 

1  OAUi 

2  0.005 
0.008 
0.011 


0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
19     0.052 


0.055 
0.057 
0.060 
0.063 
0.06P 

0.068 
0.071 
0.074 

o.on 

0.079 


30  I  0.062 

31  0.0<> 


O.Owrt 
0.090 
0.093 


35  I  0.096 

36  0.099 

37  0.101 


38 
39 

40 
41 
42 

4:t 

44 

45 
46 
47 

48 
49 

50 
51 
52 

5:i 

54 

55 

56 
.^7 

59 


0.104 
0.107 

0.110 
0.112 
0  115 

n.llH 

0.120 

0.123 
0.11:6 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 

0.1. ''.9 
0.162 


For 


BPH  8.J— 33— II 


TABLE  ni.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
SoUr. 

gh. 

gb. 

lO'^ 

!!»*• 

12'>- 

13^ 

14b. 

15^ 

For 
Seeonds. 

m 

m      B 

m     s 

m      s 

m      B 

m 

8 

m     8 

m      8 

m     8 

8 

8 

0 

1  18.852 

1  28.708 

1  38.565 

1  48.421 

1  56.278 

2    8.134 

2  17.991 

2  27.847 

0 

0.000 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.156 

2  28.011 

1 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  2a504 

4 

0.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

6 

0.022 

9 

1  20.330 

1  30.1tf7 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

0.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

0.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

16 

0.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  61.378 

2 

1.235 

2  11.091 

2  20.948 

2  30.804 

18 

0.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

0.052 

20 

1  22.137 

1  31.094 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

1  22.630 

1  32.487 

1  42.343 

1  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

0.063 

24 

1  22.794 

1  32.651 

1  42.607 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

0.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.776 

30 

0.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23.247 

2  33.104 

32 

0.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

0.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

0.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.697 

36 

0.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.906 

2  33.761 

36 

0.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  33.925 

37 

0.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

36 

0.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

0.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

0.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

6.013 

2  14.869 

2  24.726 

2  34.582 

41 

0.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

0.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

6.342 

2  15.198 

2  25.054 

2  34.911 

43 

0.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

6.670 

2  15.527 

2  25.383 

2  35.239 

45 

0.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  56.978 

2 

6.834 

2  15.691 

2  25.647 

2  35.404 

46 

0.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

6.999 

2  15.855 

2  25.712 

2  35.568 

47 

0.129 

48 

1  26.737 

1  36.593 

1  46.450 

156.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48 

0.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

I  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

0.140 

52 

127.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.620 

2  16.676 

2  26.533 

2  36.389 

62 

0.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36.564 

63 

0.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

0.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  67.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

65 

0.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

0.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  67.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

0.156 

58 

1  28.380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.619 

2  37.375 

58     0.159 

59 

1  28.544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

2  27.683 

2  37.539 

59     0.162 

Mean 
Solar. 

8^- 

gh. 

10^ 

lib. 

12*^ 

13^ 

14b. 

15^ 

For 
SeoondB. 
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TABLE  HX— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTEBVAL. 


Meui 

SoUr. 


m 
0 
1 
2 
3 
4 

m     8 
2  37.704 
2  37.868 
2  38.ai2 
2  3ai96 
2  38.361 

5 
6 

7 
8 
9 

2  38.525 
2  38.689 
2  38.864 
2  39.018 
2  39.182 

10 
11 
12 
13 
14 

2  39.346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 


30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

60 
51 
52 
53 
54 

55 
56 
57 

58 


Hoan 
8oUr 


16" 


9  40.168 
2  40.332 
2  40.496 
2  40.601 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.200 
2  45.425 
2  45.589 
2  45.75:^ 

2  45.917 
2  46.062 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47.232 
2  47.396 


17h 


m  8 
2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.5:<1 
2  49.696 
2  49.860 

2  50.024 
2  50.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.831 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55,774 
2  65.938 
2  56.102 
2  56,267 
2  56.431 

2  56.r,95 
2  56.7:»9 
2  56.924 
2  57.088 
2  67.252 

17h. 


IS'' 


m  8 
2  67.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  68.238 
2  58.402 
2  58.566 
2  68.731 
2  68.895 

2  69.059 
2  69.224 
2  59.388 
2  59.552 
2  69.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 

3  0.702 

3  0.866 

3  1.031 

3  1.195 

3  1.359 

3  1.523 

3  1.688 

3  1.852 

3  2.016 

3  2.181 

3  2,345 

3  2.509 

3  2.673 

3  2.838 

3  3.002 

3  3.166 

3  3.3:)0 

3  3.495 

3  3.659 

3  3.823 


4.152 
4.316 
4.480 
4.645 


3  4.809 

3  4.973 

3  5.137 

3  5.302 

3  5.466 


3  5.630 

3  5.795 

3  5.959 

3  6.123 

3  6.287 


3  6.458 

3  6.616 

3  6.780 

3  6.944 

3  7.109 

18^ 


19*^ 


7.273 
7.437 
7.602 
7.766 
7.930 


3  8.094 

3  a259 

3  8.423 

3  8.587 

3  8.751 


3  8.916 

3  9.060 

3  9.244 

3  9.409 

3  9.573 

3  9.737 

3  9.901 

3  10.066 

3  10.230 

3  10.394 

3  10.559 

3  10.723 

3  10.887 

3  11.051 

3  11.216 

3  11.3H0 

3  11.544 

3  11.708 

3  11.873 

3  12.037 

3  12.201 

3  12.366 

3  12.530 

3  12.694 

3  12.858 

3  13.023 

3  13.187 

3  13.351 

3  13.515 

3  13.680 


13.844 
14.008 
14.173 
14.337 
14.501 


20^ 


3  14.6&5 

3  14.830 

3  14.994 

3  15.1,'>8 

3  15.322 


15.487 
15.651 
15.815 
15.960 
16.144 

16.306 
16.472 
16.637 
16.801 
16.965 

19^ 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  ia608 


18.772 
18.937 
19.101 
19.265 
19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 

3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.206 
3  23.372 
3  23.536 

3  23.700 
3  23.H65 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 

3  25.343 
3  25.508 
3  25.672 
3  25.886 
3  26.000 

3  26.105 
3  26.329 
3  26.493 
3  26.657 
3  26.H22 

20^ 


21* 


3  26.966 

3  27.iro 

3  27.315 
3  27.479 
3  27.643 

3  27.807 
3  27.972 
3  2ai36 
3  28.300 
3  28.464 

3  28.629 
3  28.793 
3  28.967 
3  29.122 
3  29.286 

3  29.460 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 

3  31.093 
3  31.257 
3  31.421 
3  31.586 
3  31.750 

3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.004 
3  33.228 
3  33.393 

3  33.557 
3  33.721 
3  33.886 
3  34.a'0 
3  34.214 

3  34.378 
3  34.543 
3  34.707 
3  34.871 
3  35.035 

3  35.200 
3  35.364 
3  35.528 
3  35.(393 
3  35.857 

3  36.021 

3  36.ias 

3  36.3:^ 
3  36.514 
3  36.678 

21^ 


22^ 


36.842 
37.007 
37.171 
37.335 
37.500 


3  37.664 
3  37.828 
3  37.992 
3  38.157 
3  38.321 

3  38.485 
3  36.649 
3  38.814 
3  38.978 
3  39.142 

3  39.307 
3  39.471 
3  39.6:i5 
3  39.799 
3  39.964 

3  40.128 
3  40.292 
3  40.456 
3  40.621 
3  40.785 

3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.2(>4 
3  42.428 

3  42.592 
3  42.756 
3  42.921 
3  43.0H5 
3  43.249 

3  43.413 
3  43.578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44..'i63 
3  44.728 
3  44.892 

3  45.056 

3  45.2v:0 

I  3  4o.3Ki 

'  3  45.549 

3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 

22*^ 


23»" 


m  8 
3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 

3  48.342 
3  48.506 
3  48.670 
3  48.*<34 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.964 
3  60.149 
3  50.313 
3  50.477 
3  50.642 

3  50.806 
3  50.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  62.777 
3  52.941 
3  53.106 

3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  54.091 

3  54.256 

3  54.420 

3  64.584 

3  54.748 

3  64.913 
3  55.077 
3  65.241 
3  55.405 
3  55.570 

3  55.734 
3  55.H9H 
3  56.Uk) 
3  56.227 
3  56.391 

2S^ 


For 
Seooads. 


0.000 
0.003 
0.005 
0.006 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 

o.on 

0.079 

0.062 
0.065 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

O.l.M 
0.153 
0.156 
0.159 
0.102 


Seconds. 
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TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOB  FINDING  THE  LATITUDE  BY  AN  OBSERVED                 J 

ALTITUDE  OF  POLARIS. 

Reduce  the  obsenred  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

{  less  than  1»»  18%  subtract  it  from  l^  18™; 

If  the  sidereal  time  is  )  between  !»•  18«  and  I3»«  18",  subtract  1»»  I8«»  from  it; 

(  greater  than  13»»  18",  subtract  it  from  25»»  IS"; 

and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or  subtract  it     ; 

from  the  true  altitude,  according  to  its  sign.    The  result  b  the  latitude  of  the  place. 

£xam/»/«.— 1889,  November  10,  at  9«»  29«  29^,  P.  M.,  mean  tolar  time,  in  longitude  29^  east  of 

Greenwich,  sappose  the  true  altitude  of  Polaris  to  be  29^  29^ :  required  the  latitude  of  the  place. 

h    m     a 
Local  aatrooomicttl  mean  time  .                                                              .        9  29  29 

Redaction  from  Table  111,  for  9i>29«29>                                              .      +     1  34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183             15  19  20.2 

Reduction  from  Table  111,  for  longitude  (=  1^  56°^  east,  or  minus)      _    0  19 

Sum  (having  regard  to  signs)  is  eqaal  to  Jocal  sidereal  time 

0  50 

4.2 

b    m 
1  18 

0 

Subtract  sidereal  time     .                                                                         .        0  50    4J2 

Remainder  is  equal  to  hour-angle  of  Polaris   .                                     .        0  27  55.8 

True  altitude                                               .        -|-  29  29.0 

Correction  from  Table  IV.                         .        —    l  ]6.4 

Latitude -|- 28  12.6 

TABLE  IV— 1889. 

::  _    1 

Hoar- Angle. 

Qh. 

p. 

2h. 

3" 

4*^ 

5"- 

m 

e      / 

O          1 

O         I 

O          / 

O          / 

o       / 

0 

-1  "-0    »'» 

-  >  >4'3   «. 

-1    6.4     • 

-0  54.0    / 

-  0  37.8     ' 

-0  19.1      ' 

5 

I  17.0   •• 

1  13.8   11 

1    5.6   "•« 

0  52.8     •' 

0  36.3 

0  17.5    '•• 

10 

.  16.9     • 

1  13.3   ••* 

0  51.6  ';l 

0  34.8    |-* 

0  15.9    '•• 

15 

1  16.8   »• 

1  12.8   "•* 

1     3.8 

0  50.3 

0  3.3.3 

0  14.3    ^'^ 

0.1 

0.6 

1.0 

1.3 

1.5 

1.7 

90 

-  1  16.7      „ 

- 1  ia.a 

-  1     2.8 

-  0  49.0 

-0  31.8 

-  0  12.6 

25 

1  16.5   »•» 

1  11.6   ••« 

1  0 

1     1.8     • 

0  47.7    '-' 

0  30.3    *•* 

I  7 

0  10.9 

30 

1  16.3   »•» 

1 11.0  ••" 

1     0.8    *•* 

1   4 

0  46.3     '^ 

0  28.7    *•• 

1  7 

0    9.2 

35 

'  '6'    !1 

1  10.3     •! 

0  59.7    '•* 

1.4 
0  44.9 

0  27.1    '•' 

1  It 
0    7.6     •" 

0.3 

0.7 

1.1                             1.4 

1.6 

1.7 

40 

-  '  '6-8   «  . 

-1    9.6    ^ 

-0  58.6 

-  0  43.5    . 

-0  25.5 

-0    5.9 

45 

.  16.5     • 

'  «•«  ■ 

0  57.5    \'\ 

0  42.1     • 

0  23.9     •« 

0    4.2    \l 

50 

1  16.1    I* 

1    8.0    ••* 

0  56.4      •; 

0  40.7    \l 

0  22.3     •« 

0    2.5     •! 

55 

1  14.7   "•* 

1     7.2    ••* 

0  55.2 

0  39.3 

0  20.7 

-0    0.8    '•' 

60 

-114.3   "•*     -1    6.4    "■" 

1  fi 
-  0  54.0    ^'^ 

-0  37.8    '•* 
gh. 

-0  19.1    '•• 
10""  ~ 

+  0    0.9    ••' 

Hour*  Angle. 

gh.                     7h. 

8^- 

m 

O          /                                   O          1 

0         i 

O          i 

O          ' 

O          1 

0 

+  0    0.9      '    1  +0  20.7     ' 

+  0  39.1     ' 

+  0  54.9     ' 

+  '     *-^    0^ 

+  '  ^**   i.\ 

6 

0    2.6  \'l  1       0  22.3    \l 

0  40.5    \'l 

0  56.1     [] 

'     '•'   o1 

I  14.8   ••" 

10 

0    4.3                 0  23.9 

0  41.9    '•' 

0  57.2 

1    8.5   "•' 

1  15.2   ••* 

15 

0    6.1)    **^         0  26.5    **® 

0  43.3    ^'* 

0  58.3    ^'^ 

1    9.2   '■' 

1  16.5   "•'  1 

1.7    1                        1.6 

1.4 

1.1 

0.7 

0.3    1 

20 

+  0    7.7             +0  27.1              +0  44.7 

+  0  59.4 

+  1     9.9 

+  '    '^-^    0, 

25 

0    9.3                 0  28.7                 0  46.1       I 

»  0-4  ;•;; 

1  10.6    ••' 

1  16.1    ••' 

1.6   1                        1.5   1                   .     1.8 

1.0 

0.7 

0.9 

30 

0  10.9                 0  30.2                 0  47.4 

*   1-4  \l 

1  11.3    "' 

1  16.3 

35 

0  12.6    *•'          0  31.8    ^'^  ,       0  48.7    ^'^ 

1    2.4    '-' 

1  11.9    "•• 

1  16.5    ••« 

1.7                            1.5   1                        1.3 

1.0 

0.6 

03 

40 

+  0  14.3 

+  0  38.3          '  +0  50.0 

+*    ^*    00 

+  '  "^-^   O.* 

+  1  16.7 

45 

0  15.9    *•• 

0  34.8          .      0  51.3 

1    4.3   "•" 

1  13.0   »•» 

1  16.8   "•' 

50 

0  17.5    \'l 

0  36.3    '•'  '      0  52.5    '■* 

'  «•«  ■; 

1  16.9   l\ 

55 

0  19.1    ^'l         0  37.7    '']         0  53.7     ** 

I    6.1    "•" 

I  14.0   ••* 

1  '7.0  •-' 

60 

+  0  20.7    *•'  1  +0  39.1    '      1   +  0  54.9 

+  1    6.9   ••• 

+  114.4   »•■' 

+  1  17.0   ••» 
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